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PREFACE TO THE THIRD EDITION 





It gives me great pleasure to present to the readers the third edition of the book. In this edition, a large number of 
problems that have been asked in the recent competitive examinations are included in every chapter with explanatory 
answers. In order to provide a more focused approach, the obsolete previous years' questions have been deleted 
in every chapter. 

In preparing this third edition, I am greatly indebted to many teachers at various coaching centers as wells students 
throughout the country who made constructive criticism and extended valuable suggestions for the improvement of 
the book. Any suggestions to ensure further improvement of the book will be greatly acknowledged. 

I am extremely thankful to editorial team of Pearson Education, especially to Sharel Simon and G. Sharmilee 
for their unfailing cooperation. 


DINESH KHATTAR 


PREFACE TO THE FinsT EDITION 





With so many books available in the market on quantitative aptitude for students appearing in different competitive 
examinations, the publication of yet another volume on the subject requires some explanation. It has been my 
experience that the average student needs the treatment of theory in a manner easily understandable to him. An 
effort, therefore, has been made, in this book to put across concepts in a lucid and unambiguous manner. The book 
aims at helping students enhance their knowledge of quantitative aptitude and equipping them with the skills that 
will enable them to succeed in any competitive examination. 

The book is noteworthy in the following aspects: 


1. Each chapter contains concise definitions and explanations of basic/fundamental principles, which are further 
augmented with illustrative examples to enable students to learn and recall fast. 

2. Each chapter has a separate section on short-cut methods covering all kinds of questions asked in competitive 
examinations. In addition, each short-cut method is explained with the help of illustrative examples. 

3. Completely worked-out solutions to a large range of problems have been included in the text. The number of 
questions in each chapter has been kept sufficiently large to provide rigorous practice. 

4. A large number of problems that have been asked in the competitive examinations in recent times are included 
in every chapter with explanatory answers. 

5. Practice exercises covering all the topics in each chapter are provided for self-assessment and to facilitate 
understanding of the pattern and the type of questions asked in the examinations. 


Every care has been taken to minimise typographical as well as factual errors. However, it is possible that a few 
errors might have managed to dodge the vigilant eye. I will be grateful to the readers for bringing these errors to 
my notice as also for their valuable suggestions. It 1s earnestly hoped that the book will help the students grasp 
the subject and help them in obtaining a commendable score in the examination. 

In preparing this edition, my deepest appreciation goes to many teachers at various coaching centres as well 
as students throughout the editorial who made constructive criticism and extended valuable suggestions. I am also 
extremely thankful to Pearson editorial team, for their unfailing cooperation. 

I am deeply indebted to my parents without whose encouragement this dream could not have been translated 
into reality. And last, but not the least, it was the cherubic smiles of my daughters Nikita and Nishita that inspired 
me to treat my work as worship. 


DINESH KHATTAR 


ACKNOWLEDGEMENT 





I would like to express my gratitude to my father to whom I owe all my achievements. Whatever I have achieved 
in life is because of the dreams and wishes which he has always nurtured about me. 
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DEFENCE) SERVICES) EXAMINATIONS 





COMBINED DEFENCE SERVICES EXAMINATIC 





Combined Defence Services examination is conducted by the Union Public Service Commission (UPSC) twice every 
year for recruitment to the officer cadres of the Army, Navy and Air Force. The CDS examination is conducted 
generally in the months of May and October. 


Age 
For IMA: Unmarried male candidates between 19 and 24 years on 1 January or 1 July of the year succeeding the 
year of examination. 


For Naval Academy: Unmarried male candidates between 19 and 22 years on 1 January or 1 July of the year 
succeeding the year of examination. 


For Air Force Academy: Unmarried male candidates between 19 and 23 years on 1 January or | July of the year 
succeeding the year of examination. 


For Officers Training Academy: Male candidates (married or unmarried) between 19 and 25 years on | January or 
1 July of the year succeeding the year of examination. 


Educational Qualifications 


e For IMA/OTA: A degree from a recognised university or equivalent. 

e For Naval Academy: B.Sc. with physics and/or mathematics or a Bachelor of Engineering degree. 

e For Air Force Academy: B.Sc. from a recognised university or equivalent with physics and/or mathematics as 
subjects or a BE degree. 


Examination 


Plan of the Examination: The examination comprises (a) written examination and (b) interview for intelligence 
and personality test of such candidates as may be called for interview at one of the Services Selection Centres. 


Examination Subjects: The following will be the subjects for the written examination (each of 2 hours duration): 


(a) For admission to Indian Military Academy, Naval Academy and Air Force Academy: 
English—This paper tests the understanding of the English language. 
General Knowledge—This tests the general knowledge, current events, history, Indian geography, and other matters 
of everyday observation. 
Elementary Mathematics—This paper covers arithmetic, algebra, geometry, trigonometry, and statistics. 


(b) For admission to Officers Training Academy (OTA): 
English—This paper tests the understanding of the English language. 
General Knowledge—This tests the general knowledge, current events, history of India, geography of nature and 
other matters of everyday observation. 
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Notes 


(i) The papers in all subjects will consist of objective-type (multiple-choice) questions only. The question papers 
will be set in English only. 
(1) Each paper will be of 2 hours duration and will carry 100 marks. 


Standard of Examination: The standard of the paper in Elementary Mathematics will be of the matriculation 
examination. The standard of papers in other subjects will approximately be such as may be expected of a graduate 
of an Indian university. 


Syllabus for Elementary Mathematics: Arithmetic—number system, natural numbers, integers, rational and real 
numbers, fundamental operations—addition, subtraction, multiplication, division, square roots, decimal fractions. 
Unitary method—Time and distance, time and work, percentage, applications to simple and compound interest, 
profit and loss, ratio and proportion, variation. Elementary Number Theory—Division algorithm, prime and campsite 
number, test of divisibility by 2, 3, 4, 5, 9 and 11, multiples and factors, factorisation theorem, H.C.F. and L.C.M. 
Algebra— Basic operations, simple factors, remainder theorem, H.C.F., L.C.M., theory of polynomials, solutions 
of quadratic equations. Simultaneous linear equations in two unknowns—analytical and graphical solutions. 
Simultaneous linear inequations in two variables and their solutions. Practical problems leading to two simultaneous 
linear equations or inequations in two variables or quadratic equations in one variable and their solutions. Set 
language and set national, rational expressions and conditional identities, laws of indices. Trigonometry—sinex, 
Cosinex, Tangentx when 0? £ х £ 90°. Values of sinx, cosx and tanx, for = 0?, 30°, 45°, 60? and 90°. Simple 
trigonometric identities. Use of trigonometric tables. Simple cases of heights and distances. Geometry—Lines and 
angles, Plane and plane figures. Theorems on (a) properties of angles at a point, (b) parallel lines, (c) sides and 
angles of a triangle, (d) congruency of triangles, (e) similar triangles, (f) concurrence of medians and altitudes, 
(g) properties of angles, sides and diagonals of a parallelogram, rectangle and square, (h) circle and its properties, 
including tangents and normals, and (i) loci. Mensuration—Areas of squares, rectangles, parallelograms, triangle 
and circle. Areas of figures, which can be split up into the figures (field book). Surface area and volume of cuboids, 
lateral surface and volume of right circle cones and cylinders. Surface area and volume of spheres. Statistics— 
Collection and tabulation of statistical data. Graphical representation—frequency polygons, histograms, bar charts, 
pie charts, etc. Measures of central tendency. 


NDA ENTRANCE EXAMINATION 


Recruitment of candidates to Army, Navy and Air Force wings of the National Defence Academy (NDA), is through 
National Defence Academy Entrance Examination which is held twice a year, generally in the month of April and 
September. NDA examination is conducted by the UPSC. 


Age 
A candidate must be an unmarried male and have attained the age of 16% years and must not have attained the 
age 19 years on the Ist January or Ist of July of the year succeeding the year of examination. 


Educational Qualifications 


e For Army Wing of National Defence Academy: 12th Class pass of 10 + 2 pattern of School Education or equivalent 
examination conducted by a State education Board or a University. 

e For Air Force and Naval Wings of National Defence Academy and for the 10 + 2 (Executive Branch) course at 
the Naval Academy: 12th Class pass of the 10 + 2 pattern of a School Education or equivalent with Physics and 
Mathematics conducted by a State Education Board or a University. Candidates who are appearing in the 12th Class 
under the 10 + 2 pattern of School Education or equivalent examination can also apply. 


Examination 


Plan of the Examination: The examination comprises (i) written examination and (ii) intelligence, obstacles and 
group tests of the candidates qualifying the written examination. 
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Examination Subjects: The subjects of the written examination, the time allowed and the maximum marks allotted 
to each subject are as follows: 


S.No. | Subject Duration | Max. Marks 


Mathematics 


General Ability Test (English, 
GK and Science) 





Total 





Notes 


e The papers in all subjects will consist of objective-type questions only. 
e The question papers (test booklets) will be set in English only. 


Syllabus of Arithmetic: Number Systems—natural numbers, integers, rational and real numbers. Fundamental operations— 
addition, subtraction, multiplication, division, square roots, decimal fractions. Unitary method—time and distance, time 
and work. Percentage—applications to simple and compound interest, profit and loss, ratio of proportion, variation. 
Elementary number theory, division algorithm prime and composite numbers. Tests of divisibility by 2, 3, 4, 6, 9, and 
11. Multiples and factors. Factorisation theorem. H.C.F. and L.C.M. Euclidean algorithm. Logarithms to base 10, laws 
of logarithms. Mensuration—areas of squares, rectangles, parallelograms, triangle and circles. Area of figures, which 
can be split up into these figures (field book). Surface area and volume of cuboids, lateral surface and volume of right 
circular cones and cylinders. Surface area and volume of spheres. Algebra—basic operations, simple factors, remainder 
theorem, H.C.F., L.C.M. of polynomials. Solutions of quadratic equations, relation between its roots and coefficients (only 
real roots to be considered). Simultaneous linear equations to two unknown analytical and graphical solutions. Practical 
problems leading to two simultaneous linear equations in two variable or quadratic equations in one variable and their 
solutions. Set language and set nation. Rational expression and conditional identities. Law of indices. Geometry—lines and 
angles. Plane and plane figure. Theorems on properties of angles at a point, parallel lines, sides and angles of a triangle, 
congruency of triangles, similar triangles, concurrence of medians and altitudes, properties of angles, sides and diagonals 
of a parallelogram, rectangle and square, circles and their properties including tangents and normals, loci. Trigonometry— 
sinex, cosinex, tangentx when 0° £ x £ 90°. Value of sinx, cosx and tanx for x = 0°, 30°, 45°, 60 and 90°. Simple 
trigonometric identities. Use of trigonometrical tables. Simple cases of heights and distances. Statistics—Collection 
and tabulation of statistical data. Graphical representation, frequency polygons, histograms, bar charts, pie charts, etc. 
Calculation of mean of raw and grouped data. 





SCHEME OF THE EXAMINATION FOR COMBINED GRADUATE LEVEL EXAMINATIONS 


ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо оо ооо ооо оо ооо оо ооо ооо ооо ооо ооо ооо 


The Scheme of the Examination will be conducted in three tiers as indicated below: 


® [st Тїег-Г Written Examination (Objective Multiple Choice Type) 

® 2nd Тїег-П Main Written Examination (Objective Multiple Choice Type) 

• 3rd Тїег-Ш Personality Test/Interview or Skill Test, where applicable Candidates opting for post of Sub-Inspector 
in CPOs will be required to undergo Physical Endurance Test (PET)/Medical Examination at any convenient time 
after declaration of result of Tier-I. 


COMBINED GRADUATE LEVEL (TIER-I) EXAMINATION. 





Tier-I of the Combined Graduate level Examination would be common for all categories of posts and will be held 
in one session. Total duration of the examination — 2 hours. 
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Part | Subject Maximum Marks/Questions 


General Intelligence and Reasoning 
General Awareness 
Numerical Aptitude 


English Comprehension 





Syllabus of Numerical Aptitude: The questions are designed to test the ability of appropriate use of numbers 
and number sense of the candidate. It will test sense of order among numbers, ability to translate from one name 
to another, sense or order of magnitude, estimation or prediction of the outcome of computation, selection of an 
appropriate operation for the solution of real life problems and knowledge of alternative computation procedures 
to find answers. The questions would also be based on arithmetical concepts and relationship between numbers and 
not on complicated arithmetical computation (The standard of the questions will be of 10 + 2 level). 





COMBINED GRADUATE LEVEL (TIER-Il) EXAMINATION 


Tier-II of the Combined Graduate Level Examination is an objective multiple-choice and is conducted over two 
days during a weekend. It will consist of three different papers/subjects and depending upon the category of posts 
applied for, the candidate will be required to appear in one, two or three papers, as the case may be. 


For the post of Assistants, Inspector of Income Tax/Inspector (Central Excise, Inspector (PO), Inspector 
(Examiner), Sub Inspector in CBI, Inspector of Posts, Assistant Enforcement Officer, Divisional Accountants, 
Accountants, Auditors, Tax Assistants, UDCS, the examination will consist of two papers as under: 


Subject Maximum Marks/Questions | Duration For General Duration For 
Candidates Vh Candidates 
Arithmetical Ability 2 Hours and 40 Minutes 


English Language and 2 Hours and 40 Minutes 
Comprehension 





For the post of Statistical Investigators GR.II & Compilers, the examination will consist of three papers as 
under: 


Part | Subject Maximum Marks/Questions | Duration For General Duration For 
Candidates Vh Candidates 
Arithmetical Ability 200/100 2 Hours 2 Hours and 40 Minutes 


English Language and 200/200 2 Hours 2 Hours and 40 Minutes 
Comprehension 


Commerce/Mathematics 200/200 2 Hours 2 Hours and 40 Minutes 
Statistics/Economics 





For The post of Sub-Inspector in Central Police Organisations, the examination will consist of one Paper as under: 


Paper | Subject | Maximum Marks/Questions | Duration For General Candidates 
| 





I English Language and 200/200 2 Hours 
Comprehension 
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Syllabus For Tier-II (Рарег-1): Arithmetic Ability—This paper will include questions on problems relating to 
Number Systems, Computation of Whole Numbers, Decimals and Fractions and relationship between Numbers, 
Fundamental Arithmetical Operations, Percentage, Ratio and Proportion, Average, Interest, Profit and Loss, Discount, 
Use of Table and Graphs, Mensuration, Time and Distance, Ratio and Time, etc. 


CLERKS’ GRADE EXAMINATION 7777 


Clerks Grade Examination is conducted by the Staff Selection Commission for recruitment to the posts of clerks 
for the following groups of services/offices: 


Group X 


Indian Foreign Service (B) Grade VI 

Railway Board Secretarial Clerical Service Grade II 

Central Secretariat Clerical Service—Lower Division Grade 

Armed Forces Headquarters Clerical Service—Lower Division Grade 
Ministry of Parliamentary Affairs 

President’s Secretariat 


Group Y 


e Equivalent/comparable posts in Subordinate offices of Government of India located throughout India. 

Offices of the Controller and Auditor General of India, Accountants General (Audit) and Accountants General 
(Accounts and Estt.) in various states. 

® Controller General of Defence Accounts. 

Central Vigilance Commission. 

® Equivalent/comparable posts in other Departments and Attached Offices of Government of India not mentioned in 
group ‘X’. 

Equivalent/comparable posts in the offices of public sector undertakings, autonomous bodies, like Employees State 
Insurance Corporation 

® Delhi Administration 

® Municipal Corporation of Delhi and New Delhi Municipal Corporation 

® University of Delhi 


Age 
18 to 25 years on the 1st August of the year of examination. Upper age limit relaxable for SC/ST etc. 


Educational Qualifications 


Matriculation or equivalent. 


Examination 


Plan of the Examination: The examination shall consist of two parts. Part I-Written Examination and Part II- 
Typewriting Test for those candidates who attain such minimum standards in the written test as may be fixed by 
the commission in their discretion. 


Examination Subjects: The subjects of written examination, the time allowed and the maximum marks for each 
subject will be as follows: 
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S.No | Subject | Duration | Max. Marks 


General Intelligence and 
Clerical Aptitude 


English Language 
Numerical Aptitude 


General Awareness 





Notes 


(i) The questions in all the four tests will be Objective-Multiple Choice Type. 
(1) Candidates will be required to qualify in each of the tests separately. 


Syllabus of Numerical Aptitude Test: Questions will be designed to test the ability of arithmetical computation 
of whole numbers, decimals and fractions and relationship between numbers. The questions would be based on 
arithmetical concepts and relationship between numbers and not on complicated arithmetical computation. 


LL C/G! С CompPeTITIVE|/ EXAMINATIONS, 





І.С. OFFICERS’ EXAMINATION | 


A competitive examination for the recruitment of the Assistant Administrative Officers etc, in Life Insurance 
Corporation (LIC) it is held once a year, generally in the month of June. The blank application form and particulars 
are published in the Employment News, usually the second week of May every year. 


Age 


21 to 28 years on the Ist April of the year of examination. Upper age limit is relaxable for SC/ST, confirmed 
L.I.C. employees, etc. 


Educational Qualifications 

Bachelor’s/Master’s Degree from a recognised Indian or Foreign University with a minimum of 50% marks (relaxable 
in the case of SC/ST candidates to 40%) in aggregate in either of the degrees. 

Examination 


Plan of the Examination: The examination comprises (i) written examination and (ii) interview of candidates who 
qualify in the written test. 


Examination Subjects: The written examination consists of the following papers: 


Paper | (Objective) 
1. Reasoning Ability (Bilingual) 
2. General Knowledge and Current Affairs (Bilingual) 
3. Numerical Ability (Bilingual): The purpose of this test is to ascertain how quick you are in working at numerical 
calculations 
4. English Language with special emphasis on grammar and vocabulary 


Paper 1! (Descriptive) 


1. Test on Essay (can be written in Hindi or English) 
2. Precise and Comprehension in English 
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LIC DEVELOPMENT OFFICERS’ EXAMINATION 


A competitive examination for the recruitment of Assistant Development Officers’ in the Life Insurance Corporation 
is held once a year, generally in the month of September. The blank application forms and particulars are published 
in the Employment News, generally in the month of July and the last date for submission of applications is generally 
the first week of August. 


Age 
The applicants should have completed the age of 21 years on the Ist July of the year of examination. 
Educational Qualifications 


Candidates must hold a bachelor’s degree in arts, science, commerce, agriculture or law of an Indian or foreign 
university or an equivalent qualification. 


Examination 


Plan of the Examination: The examination comprises (7) written examination (ii) interview of such candidates, 
who qualify in the written test. 


Examination Subjects: The written test will consist of (1) test of reasoning and numerical ability and (ii) general 
English/Hindi and general knowledge. The test papers will be set bilingual and the candidates will have choice to 
write answers either in English or in Hindi. 


С.1.С. ASSISTANTS’ EXAMINATION 





This examination is held once a year, generally in the month of August. The blank application and particulars are 
published in the Employment News, usually in the month of March. The last date for the submission of applications 
is usually first week of April every year. 


Age 

18 to 28 years on 1 June of the year of examination. 

Educational Qualifications 

Pass in higher secondary with 60% marks or graduate of a recognised university. 
Examination 


Plan of the Examination: The examination comprises (i) written examination and (ii) interview of candidates 
qualifying the written test. 

Examination Subjects: (7) The written test will be objective type, consisting of test of reasoning, numerical ability, 
clerical aptitude, English language and general knowledge. (ii) There will also be a descriptive test on essay, letter 
and precise writing in English. Objective tests except English will be bilingual, 1.е., both in English and Hindi. 





Banking has emerged as one of the most challenging sectors in the country. Openings are available at various 
levels, from bank clerical to probationary officers (PO). Recruitment for the public sector banks is done through the 
Banking Service Recruitment Boards (BSRBs). The advertisements for recruitment appear in newspapers as well as 
the Employment News. Recruitment is done on the basis of a written test, which consists of (a) test of reasoning, 
(5) quantitative aptitude, (c) general awareness, (4) English language and (e) descriptive test. 

The test is qualifying in nature and the marks obtained are not added in the final merit list. It is held on 
Sundays. Except for the descriptive portion, all other sections contain objective-type questions. In the reasoning 
test, there are verbal and non-verbal sections. In English, the test is aimed at judging the overall comprehension 
and understanding of the language. The descriptive paper can be answered in English or Hindi. It judges the written 
expression of the candidates. All sections must be qualified. 
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Reserve BANK OF INDIA 


ооо ооо ооо ооо ооо ооо ооо ооо оо ооо ооо оо ооо ооо оо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо ооо оо ооо ооо оо ооо ооо ооо ооо ооо оо ооо ооо ө 


STAFF OFFICERS’ GRADE-A EXAMINATION 


Selection for this class I post is made on all-India basis by Reserve Bank of India Services Board, Hong Kong 
Building, 6th Floor, M.G. Road, P.O. Box 10009, Hutatma Chow, Mumbai 400 001. Set up in July 1968, the Board 
functions on the lines of the UPSC and conducts various examinations for recruitment of officers grade. There is 
reservation of posts for SC/ST categories. 


Age 

21-26 years 

Educational Qualifications 

Bachelor’s/Master’s Degree (50%) or Chartered/Cost Accountant with Bachelor’s Degree or Degree in Management. 
Examination 

Subjects: Written test consists of 


(1) Paper I (Objective Type)—Test of reasoning, test of quantitative aptitude, test of English language, general awareness. 
(п) Paper II (Descriptive Type)—English essay, precise writing/comprehension. 
(11) Paper III (Descriptive Type)—Economic and social problems. Those who qualify the written test are called for interview. 


STAFF OFFICER GRADE В EXAMINATION 


Age 


21-28 years (maximum 26 years for degree holders). Relaxable by 5 years for SC/ST and Ex-Servicemen, and by 
3 years for OBC candidates. 


Educational Qualifications 

Min 60% marks (50% for SC/ST candidates) in bachelor’s degree as well as in 10th and 12th Standard. 
Examination 

Subjects: Written test consists of 


(i) Phase I: Paper I (Objective Type)—Test of Reasoning, Quantitative Aptitude, General Awareness and English Language. 
Phase 2: Paper J—English (writing skills); Paper II—Economic and Social Issues; Paper Ш (optional)—Finance 
and Management/ Economics/ Statistics. 


Note 


Written test is followed by interview which carries 50 marks. 


STATE BANK GROUP 


PROBATIONARY OFFICERS’ EXAMINATION 


This examination is held by Central Recruitment Board (State Bank Group) Madhuli, Second Floor, H/2 Shiv Nagar 
Estate, Dr. Annie Besant Road, Worli, Mumbai 400 018 for recruitment of Probationary Officers in State Bank of 
India and its associates banks, namely, State Bank of Bikaner and Jaipur, State Bank of Hyderabad, State Bank 
of Indore, State Bank of Mysore, State Bank of Patiala, State Bank of Saurashtra and State Bank of Travancore. 
There is reservation of posts for SC/ST, Ex-Servicemen, OBC, etc. 

Age 

18-26 years, relaxable for SC/ST, OBC and Ex-Servicemen 


Educational Qualifications 


Degree 
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Examination 
Subjects: Written test consists of 
(1) Paper I (Objective Type)— Test of Reasoning Ability, Quantitative Aptitude, English Comprehension, General Awareness. 
(и) Paper II (Descriptive Type)—Essay, letter writing or precise writing in English. 
Note 


Those who qualify the written test are called for interview. 


CLERICAL CADRE EXAMINATION (REGIONAL RECRUITMENT BOARI 


This examination is generally held annually to recruit the clerical cadre in State Bank of India and its associate 
banks. There is resonation of posts for SC/ST, Ex-Servicemen and OBC, etc. 


Age 
18-26 years, relaxable for various categories as per rules. 
Educational Qualifications 
Degree 
Examination 
Subjects: Written test consists of 
(i) Paper I—General Awareness, Reasoning Ability, English Language, Numerical Ability 
(п) Paper II—Essay writing, Letter writing, Precise writing 


NarioNALIZED BANKS 


In nationalized banks, the recruitment is made through competitive test held by Banking Service Recruitment Board. 


PROBATIONARY OFFICERS EXAMINATION 


There are 15 Banking Service Recruitment Boards in the country. These Boards recruit probationary officers and 
clerical cadre for the nationalised banks. There is reservation of posits for SC/ST, Ex-Servicemen, etc. 


Age 
21-28 years, relaxable for SC/ST, OBC and Ex-Servicemen 


Educational Qualifications 


Degree 


Examination 


Subjects: Written test consists of 


(1) Paper I (Objective Type)— Test of reasoning ability, quantitative aptitude, English comprehension, general awareness. 
(ii) Paper II (Descriptive Type)—Essay (in English or regional language), letter writing or precise writing in English. 


CLERICAL CADRE EXAMINATION 


Age 
18-26 years, relaxable for certain categories as per rules. 
Educational Qualifications 


For Clerks, Typists—Degree or 10 + 2 (50%) or diploma in banking (50%) or matriculation (60%). 
For Stenographers—matriculation. 
Relaxation in percentage of marks in qualifying examination for SC/ST, Ex-Servicemen and physically handicapped. 


xvi Competitive Examinations: An Overview 


Examination 
Subjects: Written examination (200 marks) 
(1) Paper I (Objective Type)—Reasoning Ability, English language, Numerical Ability, Clerical Aptitude 


(п) Paper II (Descriptive Type)—Three out of four questions of short essay or exposition type on a given proposition, 
situation to be answered in Hindi or English. 


For the posts of typists and stenographers, proficiency in typing and shorthand with the following minimum speed 


18 required: 


(1) English typing speed 30 wpm 

(1) English shorthand speed 80 wpm 
(11) Hindi typing speed 25 wpm 
(iv) Hindi shorthand speed 60 wpm 
Proficiency test for typist/stenographer is held if they qualify the written test. Those ranking high in the written 
examination are called for an interview (100 marks). Final selection is on the basis of candidate’s performance in 
written tests and interview taken together. Probationary period is six months. 


NATIONAL BANK FOR AGRICULTURE AND КовА: ОЕУЕГОРМЕМТ (NABARD) 


өөсөсөөөөөӨөӨөӨөсөӨөӨсөӨөӨөөӨөӨөӨөӨөӨөӨоөӨөсөӨөӨөӨөӨөөӨөӨөӨөӨөӨөӨөӨөӨөӨөөӨөӨөӨөӨөӨөөӨөӨөӨөӨөӨөӨөөӨөӨөӨөөӨөӨөӨөӨөӨөӨөӨөӨөӨөӨөөӨөӨөӨөӨөӨөӨөӨөӨөӨөөөӨөӨөӨөӨөӨөӨөӨөӨөӨөөӨөӨөөөӨөӨөӨөӨөөөөӨөӨөөөӨөӨөөӨөӨөөӨөөӨөөөөөөөөө 


DEVELOPMENT OFFICER GRADE В EXAMINATIO 


Age 


24-32 years, relaxable for certain categories as per rules 


Educational Qualifications 


Master’s Degree in economics/agricultural economics (50%), Ph.D is desirable 


Examination 

Subjects: Written test consists of 

Preliminary examination (objective type): General Awareness, English Language, Quantitative Aptitude, Reasoning 
Ability. 

Main examination: 


(i) Paper I—General English and General Awareness 
(п) Paper П--Есопопис and Social Problems 
(11) Paper III—Economics/Agricultural Economics 





ASSISTANT DEVELOPMENT OFFICER GRADE ‘A’ EXAMINAT 


Age 


21-26 years. Relaxable for certain categories as per rules. 


Educational Qualifications 
Bachelor’s Degree/Master’s Degree (50%) 


Examination 

Subjects: Written test consists of 

Preliminary Examination (Objective Type)—General Awareness, English Language, Quantitative Aptitude, Reasoning Ability. 
Main Examination: 


(i) Paper I—General English and General Awareness. 
(п) Paper II—Economic and Social Problems. 


Numbers 





INTRODUCTION 


In Hindu Arabic System, we use ten symbols 0, 1, 2, 
3, 4, 5, 6, 7, 8, 9 called digits to represent any number. 
This is the decimal system where we use the numbers 
0 to 9. 0 is called insignificant digit whereas 1, 2, 3, 4, 
5, 6, 7, 8, 9 are called significant digits. 

A group of figures, denoting a number is called a 
numeral. For a given numeral, we start from extreme right 
as Unit's place, Ten's place, Hundred's place and so on. 


Illustration 1: 
as shown below: 


We represent the number 309872546 
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We read it as 


"Thirty crores, ninety-eight lakhs, seventy-two 
thousands five hundred and forty-six.’ 


In this numeral: 

The place value of 6 is 6 x 1 = 6 

The place value of 4 is 4 x 10 = 40 

The place value of 5 is 5 x 100 = 500 

The place value of 2 is 2 x 1000 = 2000 and so on. 


The face value of a digit in a number is the value 
itself wherever it may be. 


Thus, the face value of 7 in the above numeral is 7. 
The face value of 6 in the above numeral is 6 and so on. 


NUMBER SYSTEM 
Natural Numbers 


Counting numbers 1, 2, 3, 4, 5, ... are known as natural 
numbers. 
The set of all natural numbers can be represented by 


N11; 2, 3, 4, 5, 23 





Whole Numbers 


If we include 0 among the natural numbers, then the 
numbers 0, 1, 2, 3, 4, 5, ... are called whole numbers. 
The set of whole numbers can be represented by 
W = {0, 1, 2, 3, 4, 5, ...} 
Clearly, every natural number is а whole number 
but 0 is a whole number which is not a natural number. 


Integers 
АП counting numbers and their negatives including zero 
are known as integers. 

The set of integers can be represented by 


Z or I = {..., —4, -3, -2, —1, 0, 1, 2, 3, 4, ...} 





Positive Integers 


The set J* = (1, 2, 3, 4, ....} is the set of all positive 
integers. Clearly, positive integers and natural numbers 
are synonyms. 


Negative Integers 

The set / = (-1, —2, -3, ...} is the set of all negative 
integers. 0 is neither positive nor negative. 
Non-negative Integers 

The set {0, 1, 2, 3, ...} is the set of all non-negative 
integers. 

Rational Numbers 

The numbers of the form Е where p апа q are integers 
and q # 0, are known as rational numbers, e.g., Ч A 
7 2 
The set of all rational numbers is denoted by Q. 


That is, Q = {x:x = E р.ає 1,9 +0} 
Since every natural number ‘a’ can be written as T 


every natural number is a rational number. Since 0 can 
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3 0 3 « „ 
be written as 1 and every non-zero integer “а” can be 
Р а . . 5 
written as —, every integer is a rational number. 
1 


Every rational number has a peculiar characteristic 
that when expressed in decimal form 18 expressible 
either in terminating decimals or in non-terminating 
repeating decimals. 


For example, 2702 + = 0333. i =3.1428714287, 


2 вата te 
44 


The recurring decimals have been given a short 
notation as 


0.333... = 0.3 
4.1555... = 4.05 
0.323232... = 0.32 


Irrational Numbers 


Those numbers which when expressed in decimal form 
are neither terminating nor repeating decimals are known 


as irrational numbers, e.g., V2, 5, 485, л, etc. 
| 22 22. | 
Note that the exact value of л is not = : = 18 гайопа! 
2 "DE 22. : 
while л is irrational number. IS approximate value of 


л. Similarly, 3.14 18 not an exact value of it. 


Real Numbers 


The rational and irrational numbers combined together 
13 2 3 
$ 48: 442, etc. 


t fi Ei mie Е m 
о form real numbers, e.g., 2l 5 7 
are real numbers. 
The set of all real numbers is denoted by R. 


Note that the sum, difference or product of a rational 
and irrational number is irrational, e.g.,3 V2, 4-3, 


= 45, 44, — 74/5 are all irrational. 


Even Numbers 


АП those numbers which are exactly divisible by 2 are 
called even numbers, e.g., 2, 6, 8, 10, etc., are even 
numbers. 


Odd Numbers 


АП those numbers which are not exactly divisible by 
2 are called odd numbers, e.g., 1, 3, 5, 7, etc., are odd 
numbers. 


Prime Numbers 


A natural number other than 1, is a prime number if it 
15 divisible by 1 and itself only. 

For example, each of the numbers 2, 3, 5, 7, etc., 
are prime numbers. 


Composite Numbers 


Natural numbers greater than 1 which are not prime, 
are known as composite numbers. 

For example, each of the numbers 4, 6, 8, 9, 12, 
etc., are composite numbers. 


Notes: 


1. The number 1 is neither a prime number nor a 
composite number. 

2. 2 is the only even number which is prime. 

3. Prime numbers up to 100 are: 
2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 
53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 1.е., 25 prime 
numbers between 1 and 100. 

4. Two numbers which have only 1 as the common 
factor are called co-primes or relatively prime to 
each other, e.g., 3 and 5 are co-primes. 


Note that the numbers which are relatively prime 
need not necessarily be prime numbers, e.g., 16 and 17 
are relatively prime, although 16 is not a prime number. 





ADDITION AND SUBTRACTION (SHORT-CUT METHODS) 


The above method 18 best illustrated with the help of 
following example: 
54321 — (9876 + 8967 + 7689) =? 
Step 1 Add Ist column: 54321 
6-7-9-22 9876 
896 | 


Illustration 2: 


To obtain 1 at ши 5 place add 9 
to make 31. In the answer, write 7689 
9 at unit's place and carry over 3. 27789 


Step 2 Add 2nd column: 
3+7+6+ 8 = 24 


To obtain 2 at ten's place, add 8 to make 32. 
In the answer, write 8 at ten's place and carry 
over 3. 


Step 3 Add 3rd column: 
3+8+9+6= 26 


To obtain 3 at hundred's place, add 7 to make 
33. In the answer, write 7 at hundred's place 
and carry over 3. 

Add 4th column: 

3+9+8 +7 = 27 

To obtain 4 at thousand's place, add 7 to make 
34. In the answer, write 7 at thousand's place 
and carry over 3. 


Step 4 
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5th column: 

To obtain 5 at ten-thousand's place add 2 to 
it to make 5. In the answer, write 2 at the 
ten-thousand's place. 

54321 — (9876 + 8967 + 7689) 


= 27789. 


Step 5 


MULTIPLICATION (SHORT-CUT METHODS) 





1. Multiplication of a given number by 9, 99, 999, 
etc., that is by 10" — 1 

Method: Put as many zeros to the right of the 

multiplicant as there are nines in the multiplier 

and from the result subtract the multiplicant and 

get the answer. 











Illustration 3: Multiply: 
(a) 3893 by 99 
(c) 5863 by 9999 
Solution: (a) 3893 x 99 = 389300 — 3893 = 385407 
(b) 4327 x 999 = 4327000 — 4327 = 4322673 
(c) 5863 x 9999 = 58630000 — 5863 = 58624137 


(b) 4327 by 999 





2. Multiplication of a given number by 11, 101, 
1001, etc., that is, by 10" + 1. 

Method: Place n zeros to the right of the 

multiplicant and then add the multiplicant to the 

number so obtained. 





Illustration 4: 


Multiply: 
(a) 4782 x 11 
(c) 6538 x 1001 
Solution: (a) 4782 x 11 = 47820 + 4782 = 52602 
(b) 9836 x 101 = 983600 + 9836 = 993436 
(c) 6538 x 1001 = 6538000 + 6538 = 6544538 


(b) 9836 x 101 





3. Multiplication of a given number by 15, 25, 
35, etc. 

Method: Double the multiplier and then multiply 

the multiplicant by this new number and finally 

divide the product by 2. 





Illustrations 5: 


Multiply: 
(a) 7054 x 15 
(c) 4563 x 35 


(b) 3897 x 25 








Solution: (а) 7054 x 15 = 5 (7054 х 30) 


= ; (211620) = 105810 


1 1 
(b) 3897 х 25 = > (3897 x 50) = > (194850) 
= 97425 


1 1 
(c) 4536 х 35 = > (4563 х 70) = 5 (319410) 
= 159705 





4. Multiplication of a given number Бу 5, 25, 125, 
625, etc., that is, by a number which is some 
power of 5. 

Method: Place as many zeros to the right of the 

multiplicant as is the power of 5 in the multiplier, 

then divide the number so obtained by 2 raised to 

the same power as is the power of 5. 








Illustration 6: 


Multiply: 
(a) 3982 x 5 
(c) 7894 x 125 


(b) 4739 x 25 
(d) 4863 x 625 








Solution: (a) 3982 x 2 — = = 19910 
473900 473900 
(b) 4739 х 25 = > 03900 os ins 
(c) 7894 x 125 - 2895000 _ 7894000 
2 8 
= 986750 
48630000 
(d) 4863 х 625 = TOT = 48630000 
2 16 
= 3039375 


Distributive Laws 


For any three numbers а, b, c, we have 
(а) ахр+ахс=ах (Б + с) 
(D axb-axc-2ax(b-c) 
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Illustration 7: 438 x 637 + 438 x 367 =? 


Solution: 438 x 637 + 438 x 367 = 438 x (637 + 367) 
= 430 x 1000 
— 438000 


Illustration 8: 674 x 832 — 674 x 632 =? 


Solution: 674 x 832 — 674 x 632 
= 674 x (832 — 632) 
= 674 x 200 = 134800 


SQUARES (SHORT-CUT METHODS) 


1. To square any number ending with 5. 
Method: (A5)* = A(A + 1)/25 
Illustration 9: 
(а) (25)? = 2(2 + 1)/25 = 6/25 = 625 


(b) (45)? = 4(4 + 1y25 = 20/25 = 2025 
(c) (85)? = 8(8 + 1)/25 = 72/25 = 7225 





2. To square a number in which every digit is 
one. 







Method: Count the number of digits in the given 
number and start writing numbers in ascending order 
from one to this number and then in descending 
order up to one. 








Illustration 10: 
(a 112= 121 
(b) 1112 = 12321 
(c) 11117 = 1234321 
(d) 2222 = 2°(111)? = 4(12321) = 49284 
(e) 3333? = 32(1111)? = 9(1234321) = 11108889 


3. To square a number which is nearer to 10x. 
Method: Use the formula: 
х? = (0 у) жу =(х+у)(х-у)+у 





Illustration 11: 
(а) (97)2 = (97 + 3) (97 – 3) + 32 
= 9400 + 9 = 9409 
(b) (102)2 = (102 – 2) (102 + 2) + 22 
= 10400 + 4 = 10404 
(c) (994)? = (994 + 6) (994 – 6) + 6? 
= 988000 + 36 = 988036 
(d) (1005)? = (1005 — 5) (1005 + 5) + 5? 
= 1010000 + 25 = 1010025 


DIVISION 


Division is repeated subtraction. 

For example, when we divide 63289 by 43, it means 
43 can be repeatedly subtracted 1471 times from 63289 
and the remainder 36 1$ left. 


1471 < Quotient 
Divisor > 43 ) 63289 < Dividend 


36 < Remainder 





Dividend -- (Divisor x Quotient ) - Remainder 


ЭР Dividend — Remainder 
or, Divisor = 





Quotient 





Illustration 12: On dividing 7865321 by a certain 
number, the quotient is 33612 and the remainder is 113. 
Find the divisor. 


Dividend — Remainder 





Solution: Divisor = 





Quotient 
_ 7865321-113 _ 7865208 2034 
33612 33612 


Illustration 13: А number when divided by 315 leaves 
remainder 46 and the value of quotient is 7. Find the 
number. 


Solution: Number = (Divisor x Quotient) + Remainder 
= (315 x 7) + 46 = 2205 + 46 = 2251 


Illustration 14: Find the least number of 5 digits which 
18 exactly divisible by 632. 


Solution: The least number of 5 digits is 10000. Dividing 
this number by 632, the remainder is 520. So, the required 
number = 10000 + (632 + 520) = 10112. 


15 


632) 10000 


632 

3680 

3160 
520 
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6. Divisibility by 7 Тһе unit digit of the given 
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Illustration 15: Find the greatest number of 5 digits 


24 


which 18 exactly divisible by 463. 

Solution: The greatest number of 5 digits is 99999. 
Dividing this number by 463, the remainder is 454. So, 
the required number = 99999 — 454 = 99545. 





number is doubled and then it is subtracted from 
the number obtained after omitting the unit digit. 
If the remainder 18 divisible by 7, then the given 
number is also divisible by 7. 


215 For example, consider the number 448. On 
463) 99999 doubling the unit digit 8 of 448 we get 16. 
926 Then, 44 — 16 = 28. 
pa Since 28 is divisible by 7, 448 is divisible by 7. 
72769 7. Divisibility by 8 A number is divisible Бу 8, if 
2315 the number formed by the last 3 digits 18 divisible 
454. by 8. 


Illustration 16: Find the number nearest to 13700 
which 18 exactly divisible by 235. 


Solution: On dividing the number 13700 by 235, the 
remainder is 70. Therefore, the nearest number to 13700, 
which is exactly divisible by 235 = 13700 — 70 = 13630. 





8. 


For example, the number 41784 is divisible by 
8 as the number formed by last three digits, 1.e., 
784 1s divisible by 8. 
Divisibility by 9 A number is divisible by 9 if 
the sum of its digits is divisible by 9. 

For example, the number 19044 18 divisible 
by 9 as the sum of its digits 1+9+0+4+4 


58 = 18 is divisible by 9. 

235) 13700 9. Divisibility by 10 A number is divisible by 10, 
1113 if it ends in zero. 
jen For example, the last digit of 580 is zero, 
БЕТИ therefore, 580 18 divisible by 10. 


divisible by 3. 
For example, the number 4518 is divisible by 
6 since it is even and sum of its digits 4+ 5 + 1 + 


1f the number formed by the last three digits 1s 
divisible by 125 or the last three digits are zero. 

For example, the number 5250 is divisible by 
125 as 250 18 divisible Бу 125. 


10. Divisibility by 11 A number is divisible by 11 
SE eS Sa TA засаа | if the difference of the sum of the digits at odd 
| TESTS OF DIVISIBILITY | places and sum of the digits at even places is 
N | o S. dat ae 
| 1. Divisibility by 2 А number is divisible by 2 if | 0 divisible by ii, 
| the unit's digit is zero ог divisible by 2. | For example, in the number И the sum of 
| For example, 4, 12, 30, 18, 102, etc., are all | the digits at odd places is 3 + 7 220 = 17 and the 
| divisible by 2. | sum of the digits at even places is 8 + 9 = 17. 
| 2. Divisibility by 3 А number is divisible by 3 if | ио 
| the sum of digits in the number is divisible by 3. | 221 m lil м 
| For example, the number 3792 is divisible by 3 | 11. Divisibility by 12 A number is divisible by 12 
| — since 3+ 7 +9 2 - 21, which is divisible by 3. | шэг З 
| 3. Divisibility by 4 А number is divisible by 4 if the | 12. Divisibility by 18 An even number satisfying 
| number formed by the last two digits (ten's digit | ис ша. test of 9 is divisible Бу 18. 
| and unit's digit) is divisible by 4 or are both zero. | 13. Divisibility by 25 A number is divisible by 25 
| For example, the number 2616 is divisible by | if the number formed by the last two digits is 
| 4 since 16 is divisible by 4. | divisible by 25 or the last two digits are zero. 
| 4. Divisibility by 5 А number is divisible by 5 if | For example, the number 13675 is divisible by 
| the unit’s digit in the number is 0 or 5. | 25 as the number formed Бу the last two digits 
| For example, 13520, 7805, 640, 745, etc., are | is 75 which is divisible by 25. 
| all divisible by 5. | 14. Divisibility by 88 A number is divisible Бу 88 
| 5. Divisibility by 6 A number is divisible by 6 | if it is divisible by 11 and 8. 
| if the number is even and sum of its digits is | 15. Divisibility by 125 А number is divisible Бу 125 
i ! 
| | 
i i 
i i 
| | 
i 3 


8 = 18 18 divisible by 3. 


ИИ 


Е 
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SOME USEFUL SHORT-CUT METHODS 








1. Test to find whether a given number is a 
prime 
Step 1 Select a least positive integer и such that 
n? > given number. 


Step 2 Test the divisibility of given number by 
every prime number less than 7. 


Step 3 The given number is prime only if it 1s 
not divisible by any of these primes. 








Illustration 17: 
number 
Solution: Since (23)? = 529 < 571 and (24)? = 576 > 571 
х п = 24 
Prime numbers less than 24 are 2, 3, 5, 7, 11, 13, 
17, 19, 23. Since 24 18 divisible by 2, 571 is not a 
prime number. 


Investigate, whether 571 is a prime 


Illustration 18: 
number. 
Solution: Since (30)? = 900 < 923 and (31)? = 961 > 923 
2: n=31 
Prime numbers less than 31 are 2, 3, 5, 7, 11, 13, 
17, 19, 23, 29. Since 923 is not divisible by any of these 
primes, therefore, 923 is a prime number. 


Investigate whether 923 is a prime 







2. The least number, which when divided by d}, 
4, and 4, leaves the remainders r,, r, and r, 
respectively such that (d, — rj) = (d, – ғ) = 
(d4 — r4), is = (L.C.M. of d,, d, and а.) — 
(di = rj) or (d, — r5) or (d4 — r3). 








Find the least number which when 
divided by 9, 10 and 15 leaves the remainders 4, 5 and 
10, respectively. 


Illustration 19: 





Solution: Here, 9 – 4 = 10-5 = 15 - 10 = 5 
Also, L.C.M. (9, 10, 15) = 90, 
the required least number = 90 - 5 = 85. 


3. A number on being divided by d, and d, 
successively leaves the remainders r, and rj, 
respectively. If the number is divided by d, x 
d», then the remainder is = (dj X r, + rj). 





Illustration 20: А number on being divided by 10 
and 11 successively leaves the remainders 5 and 7, 
respectively. Find the remainder when the same number 
18 divided by 110. 


Solution: The required remainder 


=d Xr, +r; = 10 х7+5 = 75. 





4. To find the number of numbers divisible by a 
certain integer. 
The method is best illustrated with the help 
of following example. 








Illustration 21: 
divisible by 15? 


Solution: We divide 532 by 15 


How many numbers up to 532 are 


532 = 35 x 154 7 


The quotient obtained is the required number of 
numbers. Thus, there are 35 such numbers. 


Illustration 22: How many numbers up to 300 are 
divisible by 5 and 7 together? 


Solution: L.C.M. of 5 and 7 - 35 
We divide 300 by 35 


300 = 8 x 35 + 20 


Thus, there are 8 such numbers. 





5. Two numbers when divided by a certain divisor 
give remainders r, and r,. When their sum is 
divided by the same divisor, the remainder is 
r4. The divisor is given by r, + r, — r4. 





Illustration 23: Two numbers when divided by a certain 
divisor give remainders 473 and 298, respectively. When 
their sum is divided by the same divisor, the remainder 
is 236. Find the divisor. 


Solution: The required divisor 


= 437 + 298 - 236 = 499. 
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. 7372 х 7372 + 7372 x 628 =? 


(a) 58976000 
(c) 5897600 


(b) 58967000 
(d) None of these 


. 9999 + 8888 + 777 + ? = 19700 


(а) 36 (5) 16 
(c) 64 (4) 26 
. 60? 6 x 111 = 666666 
(a) 0 (b) 2 
(c) 1 (d) 6 
. 3149 x 1 ? 5 = 425115 
(a) 3 (b) 2 
(c) 4 (d) 6 


. If the two digits of the age of Mr Manoj are reversed 
then the new age so obtained 1s the age of his wife. 


= of the sum of their ages is equal to the difference 


ви their ages. If Mr Manoj is older than his wife 
then find the difference between their ages. 

(a) Cannot be determined 

(b) 8 years 

(c) 10 years 

(d) 9 years 

(e) 7 years 

. If in a long division sum, the dividend is 380606 
and the successive remainders from the first to the 
last are 434, 125 and 413, then divisor 1s: 





(a) 451 (b) 843 
(c) 4215 (d) 3372 
. If Кы аыр the value of S dex equals: 
у 4 7 у+х 
5 1 
(а) — (b) 1- 
7 7 
(с) 1 (4)2 


. The largest natural number by which the product of 
three consecutive even natural numbers is always 
divisible, is: 

(a) 16 (b) 24 

(c) 48 (d) 96 

. Which number should replace both the ‘*’s in 


(a) as] " 
21 189 

(a) 21 

(c) 3969 


(b) 63 
(c) 147 


10. 


In a division sum, the divisor is 12 times the quotient 
and 5 times the remainder. If the remainder be 48, 
then the dividend is: 
(a) 240 

(c) 4800 


(b) 576 
(d) 4848 


. What least number must be subtracted from 1294 so 


that the remainder when divided by 9, 11, 13 will 
leave in each case the same remainder 6? 

(a) 0 (b) 1 

(c) 2 (d) 3 


. 24 1s divided into two parts such that 7 times the 


first part added to 5 times the second part makes 
146. The first part is: 
(a) 11 
(c) 16 


(b) 13 
(d) 17 


. 201 a number subtracted from + of the same number 


gives 12. The number is: 
(a) 144 (b) 120 
(c) 72 (d) 63 


5 ш of a certain number is 64. Half of that number is: 
3 


(a) 32 
(c) 80 


(b) 40 
(d) 16 


. A fraction becomes 4 when 1 is added to both 


the numerator and denominator; and it becomes 7 
when 1 is subtracted from both the numerator and 
denominator. The numerator of the given fraction 18: 
(a) 2 (b) 3 

(c) 7 (d) 15 


. Three numbers are in the ratio 3:4:5. The sum of 


the largest and the smallest equals the sum of the 
third and 52. The smallest number is: 

(a) 20 (b) 27 

(c) 39 (d) 52 


. The sum of three numbers is 68. If the ratio between 


first and second is 2:3 and that between second and 
third is 5:3, then the second number is: 

(a) 30 (b) 20 

(c) 58 (d) 48 


. If 1 is added to the denominator of a fraction, the 


fraction becomes r If 1 is added to the numerator, 
2 


the fraction becomes 1. The fraction is: 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
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i of a number exceeds its i by 8. The number is: 


(a) 30 (b) 60 

(c) 90 (d) None of these 

What is the sum of all prime numbers from 60 to 80? 
(a) 361 (b) 341 

(c) 351 (d) 349 


The quotient arising from the division of 24446 by 
a certain divisor is 79 and the remainder is 35, what 
18 the divisor? 

(a) 39 (b) 309 

(c) 390 (d) 3009 


In a division sum, the quotient is 120, the divisor 
456 and the remainder 333, find the dividend. 


(a) 5533 (b) 50553 
(c) 56053 (d) 55053 


The quotient arising from a division of a number 
by 62 is 463 and the remainder is 60, what is the 
number? 


(a) 28666 (b) 28766 
(c) 28576 (d) 28676 


A number when divided by 221 gives a remainder 
43. What remainder will be obtained by dividing the 
same number by 17? 

(a) 11 (b) 8 

(c) 9 (d) 13 


Which one of the following is the largest prime 
number of three digits? 

(a) 997 (b) 999 

(c) 991 (d) 993 

When a certain number is multiplied by 7, the product 


consists entirely of fives; find the least value of such 
a number. 


(a) 79365 (b) 78365 
(c) 77365 (d) 79265 


In a division sum, the divisor is 10 times the quotient 
and five times the remainder. What is the dividend, 
if the remainder is 46? 


(a) 5636 
(c) 5336 


(b) 5536 
(d) 5436 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


Which one of the following is the least number of 
four digits divisible by 71? 


(a) 1006 (b) 1065 

(c) 1094 (d) 1056 

How many numbers up to 100 are divisible by 7? 
(a) 14 (b) 107 

(c) 93 (d) 100 

How many numbers up to 500 are divisible by 23? 
(a) 23 (b) 27 

(c) 21 (d) 19 


How many numbers up to 200 are divisible 2 and 
3 both? 

(a) 35 (b) 33 

(c) 29 (d) 27 

How many numbers between 100 and 300 are 
divisible by 11? 

(a) 11 (b) 10 

(c) 12 (d) 18 

How many numbers between 150 and 500 are 
divisible by 2, 3 and 7 together? 

(a) 9 (b) 8 

(c) 10 (d) 11 

The number of five figures to be added to a number 
of four fives to obtain the least number of six figures 
exactly divisible by 357 is: 

(a) 94762 (b) 94802 

(c) 94485 (d) None of these 

The nearest figure to 58701 which is divisible by 
567 is: 

(a) 58968 (b) 58434 

(c) 58401 (d) None of these 

The digits indicated by * in 3422213 ** so that this 
number is divisible by 99 are: 

(a) 1, 9 (b) 3, 7 

(с) 4, 6 (4) 5, 5 

The least value to be given to * so that the number 
5 * 3457 1s divisible by 11 is: 

(a) 2 (b) 3 

(c) 0 (d) 4 

The nearest whole number to one million which is 
divisible by 537 18: 

(a) 1000106 (b) 999894 

(c) 1000437 (d) 999563 

The smallest number between 400 and 500 which is 
divisible by 9 is: 
(a) 414 

(c) 423 


(b) 405 
(d) None of these 


40. 


41. 


42. 


43. 


44. 


45, 


46. 


47. 


48. 


49. 


50. 


Which one of the following is the greatest number 
of five digits divisible by 231? 


(a) 99792 (b) 99892 
(c) 99692 (d) 99972 


Find the number nearest to 16386 which is exactly 
divisible by 425. 


(a) 16575 (b) 16375 
(c) 16050 (d) 16450 


Find the least number which must be subtracted from 
9269 so that resulting number is exactly divisible by 73? 
(a) 17 (b) 57 

(c) 71 (d) 63 

Find the least number which must be added to 15463 
so that the resulting number is exactly divisible by 
107? 

(a) 52 (b) 71 

(c) 55 (d) 19 

What is the number just more than 5000 which is 
exactly divisible by 73? 

(a) 5001 (b) 5009 

(c) 5037 (d) 5027 

The sum of two numbers is 100 and their difference 
is 37. The difference of their squares is: 

(a) 37 (b) 100 

(c) 63 (d) 3700 

The number of times 79 be subtracted from 50000, 
so that the remainder be 43759; is: 

(a) 69 (b) 79 

(c) 59 (d) None of these 

The ratio between two numbers is 3:4 and their sum 
is 420. The greater of the two numbers is: 

(a) 175 (b) 200 

(c) 240 (d) 315 

The difference between the squares of two consecutive 
numbers is 35. The numbers are: 

(a) 14, 15 (b) 15, 16 

(c) 17, 18 (d) 18, 19 

Three-fourths of one-fifth of a number is 60. The 
number is: 

(a) 300 (b) 400 

(c) 450 (d) 1200 

The sum of squares of two numbers is 80 and the 
square of their difference is 36. The product of the 
two numbers is: 
(a) 22 

(c) 58 


(5) 44 
(4) 116 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


Numbers 1.9 


A number when divided by 357 gives а remainder 37. 
By dividing the same number by 17, the remainder 
would be: 

(a) 3 (b) 4 

(c) 2 (d) None of these 

The product of two numbers is 120. The sum of their 
squares is 289. The sum of the two numbers is: 
(a) 20 (b) 23 

(c) 169 (d) None of these 


Three numbers are in the ratio 4:5:6 and their average 
is 25. The largest number is: 


(a) 42 (b) 36 

(c) 30 (d) 32 

A number exceeds 20% of itself by 40. The number 15: 
(a) 50 (b) 60 

(c) 80 (d) 320 

If 16% of 40% of a number 1$ 8, the number is: 
(a) 200 (b) 225 

(c) 125 (d) 320 

4767 exactly divides *** 341, the missing digits are: 
(a) 468 (b) 586 

(c) 363 (d) None of these 


A number when divided by a certain divisor left remainder 
241, when twice the number was divided by the same 
divisor, the remainder was 112. Find the divisor. 

(a) 370 (b) 365 

(c) 380 (d) 456 


Two numbers when divided by a certain divisor give 
remainders 43 and 37 respectively, when their sum 
18 divided by the same divisor, the remainder is 13. 
Find the divisor. 

(a) 71 (b) 67 

(c) 57 (d) 77 


Two numbers are such that the ratio between them is 
3:5; but if each is increased by 10, the ratio between 
them becomes 5:7. The numbers are: 

(a) 3, 5 (b) 7, 9 

(c) 13, 22 (d) 15, 25 

Divide 50 into two parts so that the sum of their 
reciprocals is 1/12. 

(a) 20, 30 (b) 24, 26 

(c) 28, 22 (d) 36, 14 

The sum of seven numbers is 235. The average of 
the first three is 23 and that of last three is 42. The 
fourth number is: 
(a) 40 

(c) 69 


(b) 126 
(d) 195 
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62. 


63. 


64. 


65. 


66. 


67. 


68. 


The sum of squares of two numbers 15 68 and the 
squares of their difference 15 36. The product of the 
two numbers is: 

(a) 16 (b) 32 

(c) 58 (d) 104 

What is the least value of K so that the number 
6735К1 18 divisible by 9? 

(a) 5 (b) 7 

(c) 4 (d) 3 

For what value of K, the number 7236K2 is divisible 
by 8? 

(a) 7 (b) 5 

(c) 4 (d) 9 

Find the least values of x and y so that the number 
5x423y 1s divisible by 88. 

(a) 8, 2 (b) 7, 3 

(c) 9, 4 (d) 6, 5 


24 1s divided into two parts such that 7 times the 
first part added to 5 times the second part makes 
146. The first part is: 

(a) 13 (b) 15 

(c) 17 (d) 19 

Sum of three numbers is 132. First number 18 twice 
the second and third number is one-third of the first. 
Find the second number. 

(a) 18 (b) 36 

(c) 20 (d) 16 

What least number must be added to 7231 so that 
the resulting number 18 exactly divisible by 5 and 9 
together? 


(a) 20 
(c) 14 


(b) 18 
(d) 16 


. Find a number nearest to 9231 which is exactly 


divisible by 3 as well as by 11. 
(a) 9240 (b) 9340 
(c) 9540 (d) 9440 


. Find a nearest number to 12199 which is exactly 


divisible by the product of the first four prime 
numbers. 
(a) 12181 
(b) 12179 
(c) 11281 
(d) 11279 


. The sum of squares of two numbers 1s 90 and the 


squares of their difference 18 46. The product of the 
two numbers is: 
(a) 22 
(c) 26 


(b) 24 
(d) 28 


. If 40% of a number is 360, what will be 15% of 


that number? 


1 1 
(a) 202 (b) 20 > 
(c) 22 : (4) 22 i 


. The sum of the digits of a two-digit number 1s 8. If 


the digits are reversed the number is increased by 
54. Find the number. 
(a) 17 
(c) 21 


(b) 19 
(d) 23 





EXERCISE-2 


(BaseED ON Memory) 





. The sum of the two digits of a two digit number is 


12 and the difference between the two digits of the 
two digit number is 6. What is the two-digit number? 
(a) 39 (b) 84 
(c) 93 (d) Cannot be determined 
(е) None of these 

[SBI PO, 2008] 


. Which of the following smallest number should be 


added to 6659 to make it a perfect square? 
(a) 230 (b) 65 
(c) 98 (d) 54 
(e) None of these 
[SBI PO, 2008] 


3. 


Two numbers are such that the sum of twice the 
first number and thrice the first number and thrice 
the second number is 36 and the sum of twice the 
second number is 39. Which is the smaller number? 


(a) 9 (b) 5 
(c) 7 (d) 3 
(e) None of these 


[SBI PO, 2008] 


. The difference between a two-digit number and the 


number obtained by interchanging the two digits of 
the numbers is 36. What is the difference between 
the two digits of the number? 


10. 


11. 


(а) 6 
(c) 3 
(e) None of these 


(b) 4 
(d) Cannot be determined 


[NABARD PO, 2008] 


. In a two digit number the digit in the unit's place 


Is twice the digit in the ten's place and the number 
obtained by interchanging the digits 1s more than the 
original number by 27. What is 50 96 of the original 
number? 


(a) 36 
(c) 48 
(e) None of these 


(b) 63 
(d) 18 


[SBI PO, 2005] 


. 64329 18 divided by a certain number. While dividing, 


the numbers, 175, 114 and 213 appear as three 
successive remainders. The divisor is successive 
remainders. The divisor is: 
(a) 184 (b) 224 
(c) 234 (d) 296 

[SSC (GL) Prel. Examination, 2007] 


. A 2-digit number is 3 times the sum of its digits. If 


45 is added to the number, its digits are interchanged. 
The sum of the digits of the number is: 
(a) 11 (b) 9 
(c) 7 (d) 5 
(e) None of these 
[SSC (GL) Prel. Examination, 2007] 


. A number divided by 56 gives 29 as remainder. If 


the same number is divided by 8, the remainder will 
be: 

(a) 7 
(c) 5 


(b) 6 
(d) 4 
[SSC (GL) Prel. Examination, 2007] 


. The total number of integers between 200 and 400, 


each of which either begins with 3 or ends with 3 
or both, is: 
(a) 10 

(c) 110 


(b) 100 
(d) 120 
[SSC (GL) Prel. Examination, 2007] 


А 4-digit number is formed by repeating а 2-digit 
number such as 2525, 3232, etc. Any number of this 
form 18 always exactly divisible by: 
(a) 7 
(b) 11 
(c) 13 
(d) Smallest 3-digit prime number 
[SSC (GL) Prel. Examination, 2005] 


A number divided by 68 gives the quotient 269 and 
remainder zero. If the same number is diveded by 
67, then the remainder 18: 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Numbers 1.11 


(a) 0 (b) 1 
(c) 2 (d) 3 

[SSC (GL) Pref. Examination, 2005] 
How many numbers less than 1000 are multiples of 
both 10 and 13? 
(a) 9 (b) 8 
(c) 6 (d) 7 


[SSC (GL) Pref. Examination, 2005] 


If the sum and difference of two numbers are 20 and 
8 respectively, then the difference of their squares 15: 
(a) 12 (b) 28 
(c) 80 (d) 160 

[SSC (GL) Pref. Examination, 2005] 
The sum of the squares of two positive integer is 
100 and the difference of their squares 1s 28. The 
sum of the numbers is: 
(a) 12 
(c) 14 


(b) 13 
(d) 15 
[SSC (GL) Pref. Examination, 2005] 


The smallest number added to 680621 to make the 
sum a perfect square is: 


(a) 4 (b) 5 
(c) 6 (d) 8 

[SSC (GL) Pref. Examination, 2005] 
What is the least number to be added to 920 to make 
it a perfect square? 
(a) 41 (b) 31 
(c) 39 (d) 49 


(e) None of these 
[Bank of Maharashtra(Specialist Officer), 2006] 


If the digits of a two-digit number are interchanged, 
the number so obtained is greater than the original 
number by 27. If the sum of the two digits of the 
number is 11, what is the original number? 
(a) 47 (b) 38 
(c) 74 (d) Cannot be determined 
(e) None of these 

[Central Bank of India PO, 2006] 


A two-digit even number has both the digits same 
and the number is divisible by 4. When divided by 
4 the number obtained is an even number. What is 
the original number? 
(a) 44 

(c) 66 

(e) None of these 


(b) 22 
(d) Cannot be determined 


[IOB PO, 2006] 
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19. 


20. 


21. 


22. 


23. 


The sum of the digits of a two-digit number is 81 
less than the number. What is the differrence between 
the digits of the number? 
(a) 6 (b) 3 
(c) 1 (d) Cannot be determined 
(e) None of these 

[IOB PO, 2006] 


While solving a mathematical problem, Samidha 
squared a given number and then subtracted 25 from 
it rather than doing what was required, i.e., first 
substracting 25 from the number and then squaring 
it. But she got the right answer. What was the given 
number: 


(a) 48 
(c) 38 
(e) None of these 


(b) 13 
(d) Cannot be determined 


[IOB PO, 2006] 


The difference between a two-digit number and the 
number obtained by interchanging the digits is 18. 
The sum of the digits 1s 10 and the digit at the ten's 
place is bigger than the digit at the ши place, What 
is the two-digit number? 
(a) 82 (b) 46 
(c) 64 (d) 73 
(e) None of these 

[PNB Management Trainee, 2007] 


When a number is divided by 31 the remainder is 

29. When the same number is divided by 16, what 

will be the remainder? 

(a) Data inadequate 

(c) 15 

(e) None of these 
[IBP Jr. Executive Examination, 2002] 


(b) 13 
(d) 11 


If the digit in the units place of a two-digit number 
18 halved and the digit in the tens place is doubled, 
the number thus obtained is equal to the number 
obtained by interchanging the digits. Which of the 
following 1s definitely true? 


(a) Digits in the units place and the tens place are 
equal. 

(b) Sum of the digits is a two-digit number. 

(c) Digit is the units place is half of the digit in the 
tens place. 

(d) Digit in the units place is twice the digit in the 
tens place. 

(e) None of these 


[PNB Management Trainee Examination, 2003] 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Twenty times a positive integer is less than its square 
by 96. What is the integer? 

(a) 24 (b) 20 

(c) 30 (d) Cannot be determined 
(е) None of these 


[Bank of Maharashtra PO Examination, 2003] 


The product of two consecutive even numbers is 
9408. The greater number is: 
(a) 94 (b) 102 
(c) 104 (d) 98 
ПОВ Clerk Examination, 2009] 


4 
If Н of = of 5 of a number is 12, then 30 per 


cent of the number will be: 


(a) 48 (b) 64 
(c) 54 (d) 42 


[BSRB Chennai Bank PO, 2000] 


When any number is divided by 12 then, dividend 
becomes one-fourth of the other number. By how much 
per cent 18 first number greater than the second number? 
(a) 200 (b) 150 
(c) 300 (d) Data inadequate 

[BSRB Chennai Bank PO, 2000] 


The sum of the digits of a two digit number is of 
the difference between the number and the number 
obtained by interchanging the positions of the digits. 
What definitely 1s the difference between the digits 
of that number? 


(a) 5 (b) 9 
(c) 7 (d) Data inadequate 
[BSRB Chennai Bank PO, 2000] 


A number gets reduced to its - when 48 is subtracted 


from it. What is 2 of that number? 
3 


(a) 24 
(c) 36 


(b) 72 
(d) 48 
[BSRB Bhopal Bank PO, 2000] 


The sum of three consecutive numbers is given, what 
is the difference between first and third number? 


(а) 1 (b) 3 
(с) Either 1 or 2 (d) 2 
[BSRB Bhopal Bank PO, 2000] 


If the two digits of the age of Mr Manoj are reversed 
then, the new age so obtained is the age of his wife. 


32. 


33. 


34. 


35. 


36. 


l ofthe sum of their ages is equal to the difference 
11 


between their ages. № Mr Manoj is elder than his 
wife then find the difference between their ages? 


(a) Cannot be determined 
(b) 10 years 
(c) 8 years 
(d) 7 years 
(e) 9 years 
[BSRB Bangalore Bank PO, 2000] 


A number is decreased by 4 and divided by 6, the 
result is 9. What would be the result if 3 is subtracted 
from the number and then it is divided by 5? 


92 b 102 
(a) 9 (b) 10 


2 


() HE (d) 11 


[BSRB Delhi Bank PO, 2000] 


A two digits number is seven times the sum of its 
digits. If each digit is increased by 2, the number 
thus obtained is 4 more than six times the sum of 
its digits. Find the number. 


(a) 42 (b) 24 
(c) 48 (d) Data inadequate 
[BSRB Patna Bank PO, 2001] 


If A and В are positive integers such that 94? = 124 
+ 96 and В? = 2B + 3, then which of the following 
is the value of 54 + 7B? 


(a) 31 (b) 41 
(c) 36 (d) 43 
[BSRB Patna Bank PO, 2001] 


The digit in the units place of a number is equal to 
the digit in the tens place of half of that number and 
the digit in the tens place of that number is less than 
the digit in units place of half of the number by 1. 
If the sum of the digits of the number is seven, then 
what is the number? 


(a) 52 
(c) 34 


(b) 16 
(d) Data inadequate 
[SBI Bank PO, 2001] 
Two fifths of one-third of three-sevenths of a number 
is 15. What is 40 per cent of that number? 
(a) 136 (b) 140 
(c) 72 (d) None of these 
[IBPS Jr. Executive Examination, 2002] 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


Numbers 1.13 


If 3167 is added to 4093 and the sum is divided Бу 
145, approximately what will be the outcome? 


(a) 50 (b) 75 
(c) 60 (d) 90 
(e) 80 


[IBPS Jr. Executive Examination, 2002] 


When a number is divided by 31 the remainder is 
29. When the same number is divided by 16, what 
will be the remainder? 


(a) Data inadequate 
(c) 15 


(b) 13 
(d) 11 


[IBP Jr. Executive Examination, 2002] 
Twenty times a positive integer 15 less than its square 
by 96. What 18 the integer? 
(a) 24 (b) 20 
(c) 30 (d) Cannot be determined 
[Bank of Maharashtra PO Examination, 2003] 
The sum of the squares of two consecutive even 
numbers is 6500. Which is the smaller number? 
(a) 54 (b) 52 
(c) 48 (d) 56 

[Punjab National Bank PO, 2010] 

The sum of five consecutive even numbers of set-A 
is 220. What is the sum of a different set of five 


consecutive numbers whose second lowest number in 
37 less than double of the lowest number of set-A? 


(a) 223 (b) 225 
(c) 235 (d) None of these 


[CBI PO, 2010] 


The product of two consecutive even numbers is 
9408. Which is the greater of the two numbers? 
(a) 96 (b) 98 
(c) 94 (d) 92 

[Andhra Bank PO, 2008] 


The product of two successive even numbers is 6888. 
Which is the greater of the two numbers? 


(a) 78 (b) 82 
(c) 86 (d) None of these 


[Uttrakhand GBO PO, 2007] 


The number obtained by interchanging the digits of 
a two-digit number is less than the original number 
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45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


Бу 63. If the sum of the digits of the number is 11, 

what 18 the original number? 

(a) 29 (b) 92 

(c) 74 (d) Cannot be determined 
[SBI PO, 2008] 

A number 18 of two digits. The position of digits 18 

interchanged and the new number is added to the 

original number. The resultant number will always 

be divisible by: 

(a) 8 

(c) 10 


(b) 9 
(d) 11 
[UPPCS, 2012] 

When 223 is divided by 10, the remainder will be: 
(a) 2 (b) 3 
(c) 4 (d) 8 

[SSC (GL), 2011] 
Find the unit digit in the product (4387)? x (621). 
(a) 1 (b) 2 
(c) 5 (d) 7 

[SSC (GL), 2011] 
If a and b are odd numbers, then which of the 
following 18 even? 
(a) a +b * ab 
(c)a+b+1 


(0а-5-1 
(d) a + b + 245 

[SSC (GL), 2011] 
216 _ 1 is divisible by: 
(a) 11 
(c) 17 


(b) 13 
(d) 19 
[SSC (GL), 2011] 
The sum of two numbers is 24 and their product is 
143. The sum of their squares is: 
(a) 296 (b) 295 
(c) 290 (d) 228 
[SSC (GL), 2011] 


The unit digit in the sum (124)372 + (124)373 is: 
(a) 5 (b) 4 
(c) 2 (d) 0 

[SSC (GL), 2011] 
If the sum of two numbers be multiplied by each 


number separately, the products so obtained are 247 
and 114. The sum of the numbers is: 


(a) 19 (b) 20 
(c) 21 (d) 23 
[SSC (GL), 2011] 


Find a number, one-seventh of which exceeds its 
eleventh part by 100. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


(a) 1925 
(c) 1540 


TT 


(a) 2.3 
(c) 6 


(b) 1825 
(d) 1340 
[SSC (GL), 2011] 





(b) 3 
(d) 6.3 

[SSC (GL), 2011] 
When 335 is added to 547, the result is 882. 882 
18 divisible by 3. What 18 the largest possible value 
of A? 
(a) 8 
(c) 1 


(b) 2 
(d) 4 

[SSC, 2013] 
Which one of the following numbers is divisible by 
25? 
(a) 303310 
(c) 303375 


(b) 373355 
(d) 22040 

[SSC, 2013] 
The units digit in 3 x 38 x 537 x 1256 is: 
(a) 4 (b) 2 
(c) 6 (d) 8 

[SSC, 2013] 

The last digit, that is, the digit in the unit’s place of 
the number [(57)? — 1] is: 
(a) 6 (b) 8 
(c) 0 (d) 5 

[SSC Assistant Grade III, 2012] 
A number N 18 a positive three-digit number. If x 18 
in its hundred's place and y is in itsunit's place, then 
the number N — 100x — y is always divisible by: 
(a) 8 (b) 9 
(c) 10 (d) 11 

[SSC Assistant Grade Ш, 2012] 
n is a whole number which when divided by 4 gives 


the remainder 3. The remainder when 2n is divided 
by 4 is: 


(a) 1 
(c) 3 


(b) 2 
(d) 0 

[SSC, 2012] 
If mand n are positive integers and (m — n) 18 ап 
even number, then (m? — п?) will be always divisible 


(b) 6 
(d) 12 
[SSC, 2012] 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


In a division sum, the divisor is 4 times the quotient 
and twice the remainder. If a and b are respectively 
the divisor and the dividend, then: 


(a) Ab — a? -3 (b) 4b-2a _ 








2950 
() (4412-48-00 (d) auia 


[SSC, 2011] 
If 738464 is divisible by 11, then the value of A is: 
(a) 6 (b) 3 
(c) 9 (d) 1 

[SSC, 2011] 
The product of two numbers is 1575 and their quotient 


18 2, Then the sum of the numbers is: 


(a) 74 (b) 78 
(c) 80 (d) 90 

[SSC, 2011] 
When (6797 + 67) is divided by 68, the remainder is: 
(a) 1 (b) 63 
(c) 66 (d) 67 

[SSC, 2011] 
The least positive integer that should be subtracted 
from 3011 x 3012 so that the difference is a perfect 
square, is: 
(a) 3009 
(c) 3011 


(b) 3010 
(d) 3012 

[SSC, 2011] 
A number, when divided by 296, gives 75 as the 
remainder. If the same number is divided by 37 then 
the remainder will be: 
(a) 1 
(c) 19 


(b) 2 
(d) 31 
ISSC, 2010] 


The sum and product of two numbers are 12 and 35 
respectively. The sum of their reciprocals will be: 


1 1 
ы р) — 


12 35 
сте; d) = 
© 35 ш. 12 


[SSC, 2010] 
The greatest number among -/5 : 3/4, 3/2, {/3 is: 


(a) 3/4 (b) 1/5 
(c) Js (d) i2 


[SSC, 2010] 


70. 


71. 


72. 


73. 


74. 


75. 
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Two numbers are such that their difference, their 
sum and their product are in the ratio of 1:7:24. The 
product of the numbers is: 
(a) 24 (b) 36 
(c) 48 (d) 60 

[SSC, 2010] 
Rachita enters a shop to buy ice-creams, cookies and 
pastries. She has to buy at least 9 units of each. She 
buys more cookies than ice-creams and more pastries 
than cookies. She picks up a total of 32 items. How 
many cookies does she buy? 


(a) Either 12 ог 13 (b) Either 11 or 12 
(c) Either 10 or 11 (d) Either 9 or 11 
(e) Either 9 or 10 


[IBPS PO/MT, 2012] 


The product of three consecutive even number is 
4032. The product of the first and the third number 
is 252. What is five times the second number? 


(a) 80 (b) 100 
(c) 60 (d) 70 
(e) 90 


[IBPS PO/MT, 2012] 


The sum of nine consecutive odd numbers of Set 
A is 621. What is the sum of a different set of six 
consecutive even numbers whose lowest number is 
15 more than the lowest number of Set A? 
(a) 498 (b) 468 
(c) 478 (d) 488 
(e) None of these 

[IOB PO, 2011] 


The sum of five consecutive even numbers of set 
A is 220. What is the sum of a different set of five 
consecutive numbers whose second lowest number is 
37 less than double of the lowest number of set A? 
(a) 223 (b) 225 
(c) 235 (d) 243 
(e) None of these 

[Central Bank of India PO, 2010] 


There are two numbers such that the sum of twice 
the first number and thrice the second number is 100 
and the sum of thrice the first number and twice the 
second number is 120. Which is the larger number? 
(a) 32 (b) 12 
(c) 14 (d) 35 
(e) None of these 

[Corporation Bank PO, 2010] 
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76. 


77. 


The number obtained by interchanging the two digits 
of a two-digit number is lesser than the original 
number by 54. If the sum of the two digits of the 
number is 12, then what 18 the original number? 
(a) 28 (b) 39 
(c) 82 (d) Cannot be determined 
(e) None of these 

[IDBI Bank PO, 2009] 


The difference between a two-digit number and the 
number obtained by interchanging the two digits of 
the number 15 9. If the sum of the two digits of the 
number is 15, then what 18 the original number? 


78. 


(а) 89 
(с) 87 
(e) None of these 


(b) 67 
(d) Cannot be determined 


[OBC PO, 2009] 


The difference between a two-digit-number and the 
number obtained by interchanging the two digits of 
the number is 9. What is the difference between the 
two digits of the number? 
(a) 3 (b) 2 
(c) 1 (d) Cannot be determined 
(e) None of these 

[NABARD Bank Officer, 2009] 
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EXPLANATORY ANSWERS 





Exercise- | 





. (a) Given Expression = 7372 х (7372 + 628) 


= 7372 x 8000 
= 58976000. 

. (a) Let, 9999 + 8888 + 777 + x = 19700 

x = 19700 — 19664 = 36. 





. (a) Let, x x 111 = 666666 


_ 666666 








= 6006 Missing figure = 0. 
111 
. (a) Let, 3149 x x = 425115 
425115 be oh SÉ 
= = Missing digit = 3. 
3149 цах 


. (d) Let the age of Mr Manoj be (10x + y) years. 


His wife's age = (10y + x) years 


Then, (10r + у + 10у +) = 10x +y~ 10у - x 


or, x + y = 9х – 9y, or, 8x = 10y 
x 5 

or, Z = = 
У 4 
х = 5 апау = 4 


['- any other multiple of 5 will make x of two digits] 
Difference = 10x + y - 10y - x 
= 9х — 9y = 9(x – y) 
= 9(5 — 4) = 9 years. 


xo xX 
. (b) Let, — x — = 1 
(b) Л 


189 


Then, x? = 21 x 189 = 21 х21 x 3 x 3 
х= 21 х3 = 63. 

(d) Let Quotient = О and remainder = А 

Then, given 120 = 5R 

Now, R = 48 => 120 = 5 x 48 > Q = 20 
Dividend = 20 x 240 + 48 = 4848. 

(b) The number when divided by 9, 11 and 13 leaving 

remainder 6 = (L.C.M. of 9, 11, 13) + 6 = 1293 
Required number = 1294 — 1293 = 1. 

(b) Let these parts be x and (24 — x). 

Then, 7x + 5 24 - x) = 146 2 x = 13 

So the first part is 13. 


























(a) hs х= 12 > ЭР 12 > х= 144 
acd 12 
фу oe = gg 
5 4 
L x= | х80=40. 
2 


15. 


16. 


(d) Let the required fraction be Žž 
У 





Then, аы MN х-4у-3 
ytl 
х-1 

and, =7 > x-Ty=-6 
у-1 


Solving these equations, we get x = 15, у = 3. 

(c) Let the numbers be 3x, 4x and 5x. 

Then, 5x + 3x = 4х + 52 > 4x = 52 > x = 13 
The smallest number = 3x 2 3 x 13 = 39. 





. (a) Let the numbers be a, b, c. 


a 2b 5 a 
3c 3 b 
= а:Б:с = 10:15:9 
Let the numbers be 10x, 15x, 9x, 
Then, 10x + 15x + 9х = 68 = 34x = 68 > х= 2 
Second number = 15x = 15 x 2 = 30. 


2x5 
3x5 


10 b 5x3 15 
15°с 3x3 9 





Then, 








. (©) Let the required fraction be m. 








Solving, 2x -y 1 and x - y = -1, 
we get, х = 2, у = 3 


The fraction is 23 
3 


. (b) Let the number be x. 


2 = 12x -10x 


“ны = 8 => 2х = 120 





Then, ы х 
5 


or, x = 60. 


. (© 61 + 67 + 71 + 73 + 79 = 351. 

. (b) Divisor = (24446 — 35) + 79 = 309. 

. (d) Dividend = 456 x 120 + 33 = 55053. 
. (b) Number = 463 x 62 + 60 = 28766. 

. (©) Dividing 43 by 17, the remainder is 9. 


- (a) 7|555555 
79365 


The least number is 79365. 


. (c) Remainder - 46 


Divisor = 5 x 46 = 230 

Also, 10 x quotient = 5 x remainder 
Remainder - 2 x quotient 

That is, quotient - 23 

Dividend = 23 x 230 + 46 = 5336. 
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28. 


29. 
30. 
31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(b) 71) 1000 (14 
—71 
290 
-284 
6 
Least number = 1000 — 6 + 71 = 1065. 
(a) Quotient when 100 is divided by 7 is 14. 
(c) Quotient when 500 is divided by 23 is 21. 
(b) Quotient when 200 is divided by the L.C.M. of 2 and 3, 
i.e., 6 is 33. 
(d) Quotient when 300 and 100 are divided by 11 are 
27 and 9. 
-. Between 300 and 100, there are 27 — 9, i.e., 18 numbers. 
(a) A number divisible by 2, 3, and 7 is divisible by their 
L.C.M., i.e., 42. Up to 100, there are 2 numbers divisible 
by 42. Up to 500, there are 11 numbers divisible by 42. 


Between 100 and 500, there are 11 — 2, i.e., 9 numbers 
divisible by 42. 
(a) The least number of six figures is 100000 
On dividing 100000 by 357, remainder = 40 
-. Least number of six figures which is divisible by 357 
= 100000 + (357 — 40) = 100317 
Required number = 100317 
(a) On dividing 58701 by 567, 











5555 = 94762. 





Remainder = 300 > i (567) 


Integer nearest to 58701 and divisible by 567 
= 58701 + (567 — 300) 
= 587014 267 = 58968. 
(a) Let x, y be the required digits. 
The number is to be divisible by 99, i.e., 9 and 11 both. 
Sum of digits is to be divisible by 9, i.e., 
3+4+2+2+2+1+3+х+у=17+х+у 
is to Бе divisible by 9 and, 
(у-3-2-2-3)-(х41-2-44)-0 
or, multiple of 11, i.e., у-х +3 = 0 or multiple of 11 








х-1,у-9. 
(a) Let the least value to be given to * be x 
Then x 4447254 3+5 





x22. 
(b) On dividing 100000 by 537, remainder 
= 106 < 537 
2 


Nearest whole number to one million which is divisible 
Бу 537 = 100000 — 106 = 999894, 


(b) On dividing 400 by 9, remainder = 4 
Number nearest to 400 and divisible by 9 
= 400 + (9 — 4) = 405. 

(a) Greatest number of five digits = 99,999 

Dividing this Бу 231, the remainder - 207 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


Required greatest number 
= 99999 — 207 = 99792. 


(d) Dividing 16386 by 425, the remainder is 361 which 
is more than half the divisor, therefore, the required 
number is 16368 + (425 — 361) = 16450. 


(c) Divide 9269 by 73, the remainder is 71. 
71 18 the required least number. 


(a) Divide 15463 by 107, the remainder is 55, therefore, 
the number to be added = 107 — 55 = 52. 


(c) Dividing 5000 by 73, the remainder is 36. The 
number greater than 5000 is obtained by adding to 5000 
the difference of divisor and the remainder. 


. The required number = 5000 + (73 — 36) = 5037. 
(d) Let the numbers be a and b. 
Then a + b = 100 and a — b = 37 
a? — b? = (a + b) (a — b) = 100 x 37 = 3700. 
(b) 50000 = 79 x quotient + 43759 
50000 — 43759 = 79 x quotient 
Or, 6241 = 79 x quotient 
Required number of times = = = 79. 
(c) Let the numbers be 3x and 4x. 
Then, 3x + 4x = 420 > 7х = 420 => x = 60 
Greater number = 4 x 60 = 240. 
(c) Let the numbers be x and (x + 1). 
Then, (x + 12 — x? 2352 x? + 2x + 1 - x? = 35 
=> 2х = 34 


ог, x=17 








So, the numbers are 17 and 18. 


(b) Let the number be x. 


хх = 60 > 3x = 60 х5 x4 





Then, 2 x : 
4 5 


ог, х = 400. 

(a) Let the numbers be а and b. 

Then, a? + 5? = 80 and (a — by? = 36 

(a — b = 36 2 а? + b? — 2ab = 36 

= 2ab = (а? + b?) — 36 = 80 — 36 = 44 
= ab = 22. 








(a) Let К be the quotient. 
Then, number = 357 x К + 37 


= 17 х21К + 17 х2+3 
= 17 х (21K +2) +3 
So, required remainder = 3 and new quotient = 21K +2. 
(b) Let the numbers be a and b. 
Then, (a + b? = (a? + b?) + 2ab 
= 289 + 2 120 = 289 + 240 = 529 


[529 =a +b = 23. 





a+b 





53. 


54. 


55. 


56. 


57. 


58. 
59. 


60. 


61. 


62. 


63. 


64. 


65. 


(c) Let the numbers be 4x, 5x and 6x. 


4x +5х- 6х 


Then, = 25 or 15х = 75 2x25 


The largest number = 6x = 6 х 5 = 30. 
(а) Let the required number be х. 


Then, x — LM =40 or 5х-х=200 or х= 50. 
100 
(Oba 29.59 seg 
00 100 
Then, x = 8x100x100 _ i25, 
16x40 


(b) Last digit of dividend = 1 
Last digit of divisor = 7 

Last digit of quotient should be 3 
4767 x 3 2 14301 
4767 x 20 2 95340 
4767 x 100 = 476700 

4767 x (3 +20 + 100) = 586341 
Missing digits are 586. 
(a) The divisor= r} + r, = r3 

= 241 + 241 - 112 = 370. 

(b) The divisor = r} + r, — г; = 43 + 37 — 13 = 67. 
(d) Let the numbers be 3x and 5х. 








Then, 2*+10—2 co 0 0 
55410 7 
> х= 5 


The numbers аге 15 and 25. 
(a) Let the numbers be x and (50 — x). 
Then, : ЁО | | 
х 50-х 12 
=> х2 - 50x + 600 =0 
= x = 30 or 20. 
The numbers are 20, 30. 
(а) 23 x 3 + x + 42 x 3 = 235 > х=40 
Fourth number = 40. 
(a) Let the numbers be a and b. 
Then, a? + b? = 68 and (a — by? = 36 


50-х-х 1 
х(50-х) 12 

















Now, (a - b? = 36 > a? + b? – 246 = 36 
= 68 – 2ab = 36 
=> 2ab = 32 => ab = 16. 

(а) 64«7-3-5-К-1-22-К 


The least number greater than 22 and divisible by 9 is 27 
27-22-К- К = 5. 

(a) The last three digits 6K2 is divisible by 8 if К is 3 

or 7 since 632 and 672 are divisible by 8. 

(a) Test of 8 18 independent of the value of x. First, apply 

the test of 8. Last three digit of the given number are 

23y which is divisible by 8 if y is 2. Substitute for y. 

The number now becomes 5x4232. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 
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Apply the test of 11. 
Sum of the digits at odd and even places is 
5-4-43,16,12а4х-2-2,16,х-4 
х+4 = 12 > х= 8 
Hence, x = 8 and y = 2. 
(a) Let x be the first part so that the other part 18 
24 -х. 
7х + 5 (24 – x) 146 > х = 13. 
(b) Let the second number be 3x, so that the first number 
is 6x and the third one is 2x. 
бх + 3x + 2x = 132 
= 11х = 132 or x= 12. 
Second number = 3x 2 3 x 12 = 36. 
(c) Divide 7231 by 45, the remainder is 31. 
Required number = 45 — 31 = 14. 
(a) A number which is divisible by 3 and 11 is also divisible 


by 33. Dividing 9331 by 33, the remainder is 24 which is 
more than half the divisor. 


33/93311279 
66 
263 
231 
321 
297 
24 


Since the remainder 24 is more than half the divisor 33, 
The nearest number = 9231 + (33 — 24) = 9240. 














(a) Product of first four prime numbers is 
2x3x5x7=210 


Dividing 12199 by 210, we find the remainder 19, which 
is less than half the divisor. 


210)12199 (58 


1050 
1699 
1680 
19 
The number nearer to 12199 divisible by 210 is 
12199 — 18 = 12181. 


(a) Let the numbers be x and y. 








According to the question: 





х2 +y = 90 со) 
and, (x — yy = 46 -4(2) 
From equation (2), 

@ -y =46 on x? + у? – 2ху = 46 

or, 90—-2xy = 46 or ху- T 222 


Product of two numbers = 22. 
(a) Let the number be x. 
Then, we have, 4096 of x 2 360 
360x100 


х----- = 900 
40 
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d, 10y + = 10x + y + 54 
Now, 15% of x = 12. x 900 = 135 ша A баб he E 





or, у-х=6 (2) 
- 15 
Again, 15% of 135 = 100 х 135 - 20.25. From equations (1) and (2), 
73. (a) Let the two digit number be 10x + y the required number = 1 x 10 +7 = 17. 
Then, we have, x +у = 8 (1) 
EXERCISE-2 


(Вл5Ер ON Memory) 








1. (e) Let the number be 10x + y 12. (d) АП multiples of 130, i.e., 130, 260, 390, 520, 650, 
х+у=12 780, 910. 
and, x ў-=-6 13. (d) Let x and y be the numbers, 
Lu шог MAD 
> х= 14, у = 
шаа: n жу? = 142-6 
on х=3 = (14 + 6) (14 — 6) = 20 x 8 = 160. 
and, y = 9 14. (c) Let x and y be the numbers 
-. Hence the number may be 93 ог 39. Such that x? + у? = 100 
2. (b) 81 х2 – у? = 28 
8 |6659 => x =64, y = 36 
64 > x=8, y=6 
161 |259 > х+у= 14 
[161 _ 15. (a) \/680625 =825 
98 16. (а) We know 


Required number = 82 x 82 — 6659 = 65 


31? > 920 > 307 i.e., 961 > 920 > 900 
3. (e) Let the numbers be x and y 


27 








2x + 3y = 36 17. (a) We have, difference of the two digits ---3 
3x + 2y = 39 Sum of the two digits — 11 9 
4х + бу = 72 За 11+3 11-3 . 
N the t t ——— , 1e. 4 
Ox + буг 117 ow, the two digits are and 5 ‚ i.e., 7 and 
5х = 45 Thus, the number is 47 because 47 < 74. 
х=9 You can check it: 74 — 47 = 27. 


2х9 + 3y = 36 


18. (e) 88 
y=36-18 -6 





3 19. (d) 10x +y- (х +у) = 81 
Smaller number is 6 а в 
4. (b) Suppose the two-digit number = 10x + y or, 9x — 81 op x=9 
then, (10x + y) -10y + x) = 36 hence, all such numbers are as follows: 90, 91, 92, 93, ... 
or, 9(x – у) = 36 “x -y=4 99. 
5. (d) Let the number be (10x + 2x) 20. (b) Suppose the number is x. Then 
[10(2x) + x] — [10x + 2x] = 27 x? — 25 = (x — 25)? 
=> 9x =27 or, x? — 25 = x? — 50x + 625 
=> x=3 or, 50x = 650 
The original number = 36 и x= 13. 
50% of the original number = 18 21. (с) (10x + y) – (10y + x) = 18 
10. (d) by 101 which is the smallest 3-digit prime number. => 9(x-y)218 
11. (b) The number is 68 х 269 = 18292. 18292, when х-у= 2 


divided by 67, leaves a remainder of 1. Also, given that x + y = 10 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


x=6andy=4 

the number is 64. 
(a) Quotient is not given. Hence, remainder cannot be 
determined. 


(d) Suppose the two digit number is 10x + y 
Then, 10y + x = 20x Ес 


ог, 20у + 2х = 40x +y or у = 2х. 
(a) Let the positive integer be x. 
Now, x? — 20x = 96 

or, x?— 20x — 96 =0 

or, х2 – 24x + 4x – 96 =0 

or, x(x — 24) + 4 – 4) = 0 

or, (x — 24) (x +4) = 0 

or, x = 24, – 4. 

(d) x x (x + 2) = 9408 

x? + 2x — 9408 = 0 

x? + 98x — 96x — 9408 = 0 

x(x + 98) – 96(х + 98) = 0 
x+98=0, x-96=0 

х=- 98, х+2=96+2=98 
greater number = x + 2 = 96 + 2 = 98. 
(c) Let the number be x 


and, à of Žof £ xx= 12 
8 3 5 








3x 23 x12x15 = 54. 
10 10 


(d) Here neither the remainder nor the dividend nor the 
second number is given, so number cannot be determined. 


(a) Let the two digit number be 10x + y 





1 
Then, x + y = z (10x + y — 10y - x) 


ог, х+у= За-у 
5 


7 
2, 
Using componendo and dividendo, we have 


or, 4x 





Му-0- 2 = 
y 





i.e., x — y = 5k 

Here k has the only possible value, k = 1. 

Because the difference of two single-digit numbers will 
always be of a single digit. 

(d) Let the number be x. 


Then, х- 


(d) Let the three consecutive numbers be x, x + 1 and 
x + 2 respectively. 


Difference between first and third number 
=x+2-x=2. 


31. 


32. 


33. 


34. 


35. 
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(e) Let the age of Mr Manoj be (10x + y) years. 
His wife's age = (10y + x) years 





Then, (10x + y + 10y 4 zl 10x + y = 10y = x 


or, x + y = 9x – 9y or, 8x = 10у 
х 5 
ог, moe 
у 4 
х= 5 аау= 4 
['- any other multiple of 5 will make x of two digits] 


Difference = 10x + y — 10y — x = 9x - 9y 











= 9(х — y) = 9(5 – 4) = 9 years. 
(d) Let the number be x 
а yg 58 
6 
gis! АЗ ESO 35. и 
g ^ 5 5 


(a) Let the two digit number be 10x +у 
10x + y = 7(x + y) =х=2у (1) 
10(х+2)+у+2 
or, 10х + y + 22 = 6x + бу+ 28 
=> 4х-5у=6 -4(2) 
Solving equations (1) and (2), we get x = 4, y = 2. 
(b) 94? = 124 + 96 2 34? - 44-3220 


A= 4+ 16+384 -4 -8 


6 3 


= 6(х+у +4) +4 








B? =2B +3 => B 28-3 = 0 
PN 2+4 +12 =3,-1 

2 
5А+7В=5х4+7х3=20+21 = 41. 





(а) Let 5 of the number = 10x + у and Фе number = 


10V + W 
From the given conditions, 
W=xandV=y-1 





Thus, the number = 10(y - 1) + x (1) 
~ 2(10х + у) = 100 - 1) +x 
=> 8y- 19x = 10 -4(2) 
Again, from the question, 
И+Й=75у-1+х=7 

х+у=8 (3) 


Solving equations (2) and (3), we get 
x-2andy-6 
. From equation (1) 
Number = 10(y - 1) + x 52. 
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36. 


37. 


38. 


39. 


40. 


41. 


42. 


(d) Let the number be ‘x’. Then, 














2 1 3 
х х хх = 15 
5 3 7 
Or, zm = 15 or x= 13x39 
35 2 
2 15x35 
м 40% of x = = x = 105. 
5 2 
(a) Required number = са сор = 50. 
145 145 


(a) Quotient is not given. Hence, remainder cannot be 
determined. 

(a) Let the positive integer be x. 

Now, x? — 20x = 96 

or, x? — 20x — 96 = 0 

or, x? — 24x + 4x — 96 = 0 

or, x(x — 24) + 4(х - 4) = 0 

ог, (x — 24) (х+4)=0 

ог, х = 24, —4. 

(d) Let the two consecutive numbers = x and x + 2 then 
sum of their square = x? + (x + 2)? = 6500 

- x? +x? + 4x + 4 = 6500 

252 + 4x — 6496 = 0 








=> 
=> x? + 2x — 3248 = 0 
— x? + 58x — 56x — 3248 = 0 
=> x(x + 58) — 56(х + 58) = 0 
(x + 58)(x – 56) = 0 
x = 56 or, —58 


(d) Let the first number is x than five consecutive even 
numbers are x, x +2,x+4,x+6,x+8 


According to question, 
х+х+2 +х+4А4-+х+б6-+х +8 = 220 








> 5х + 20 = 220 
> 5х = 220 - 20 
> x= 22 = 


Again, suppose different set of five consecutive even 
number's second lowest number = у + 2 which is 37 
less than double of the lowest number of Set A 


= 40 x 2 - 37 = 43 
First lowest number = 43 – 1 = 42 
Sum = 42 + 43 + 44 + 45 + 46 
= 220 
(b) Suppose the numbers are x and x + 2 
x(x + 2) = 9408 
x? + 2x — 9408 = 0 
х? + 98x — 96x — 9408 = 0 
x(x + 98) — 96(х + 98) = 0 
(x — 96) (x + 98) = 0 
x = 96 
Largest number = x + 2 = 98 


and, 








101104 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


(d) Suppose the greater number is x. Then, 
x(x — 2) = 6888 
x? — 2x — 6888 = 0 
x? — 84x + 82x — 6888 = 0 
x(x — 84) + 82(x - 84) = 0 
(x — 84) (x + 82) 20 
ES x — 84 or -82 
So, the greater number is 84. 


уу} 


(b) Suppose the number is 10x + y 
(10x + y) – (10y + x) = 63 


> 9х — 9у = 63 
> x-y=7 
and, х+у= 11 
x=9 
У=2 


So, required number = 92 
(d) Let the number be (10x + y), then 
10х + y + 10у+ x = 11x + Пу 


= 11 (x * y) 
Hence, resultant number will be divisible by 11. 
(a) 2! = 2; 2? = 4; 23 = 8; 24 = 16; 2° = 32 i.e., The 








digits at unit’s place repeats itself after power 4. 

On dividing 33 by 4, we get 1 as remainder. 
Therefore, digit at unit place in the product of 2 = 2 
Hence, remainder on division by 10 = 2. 

(d) 7! = 7; 7? = 49; 73 = 343; 7 = 2401; 7° = 16809 
i.e., The digit at unit place repeats itself after power 4. 
On dividing 343 by 4, we get 1 as remainder. 
Therefore, unit's digit in the product of (4387) = (621)? = 
unit's digits in the product of (4387)245 x (621)? = units's 
digits in the product of (4387)! x (621)? 2 7 x 1 =7. 
(d) The sum of two odd numbers is even. The product 
of two odd numbers is also even. Therefore, a + b + 
2ab = Even number. 


(с) 2!6— 1 = (28)? - 1 
= (28 + 1)(28 – 1) 
= (256 + 1)(256 - 1) 
= 257 x 255 = 65535 
which is exactly divisible by 17. 








(c) Let the numbers be x and y 


Given, x+y = 24 
and, xy = 143 
So, x ty? = (х + у) – 2ху 
= (24)? - 2 x 143 
= 576 — 286 = 290 
(d) 4! = 4; 4? = 16; 43 = 64; 44 = 256; 45 = 1024 








On dividing 372 by 4, the remainder = 0. 
On dividing 373 by 4, the remainder = 1. 
So, required unit digit 

= unit’s digit of the sum of 6 + 4 = 0 


52. (a) Let the numbers be x and y. 
(x)(x + y) = 247 
and, (у)(х + y) = 114 
On adding (1) and (2), we get 
х2 xy + xy + y? = 361 
> (x + у)? = 361 
> х+у= 19 
Hence, the sum of numbers is 19. 
53. (a) Let the number be x. 








> Bos. - 100 
7 11 
bg Их-7х = 100 
> 4x = 7700 
x = 1925. 
54. (b) /64+,/64+ /6+ = 
Let = 6+ 64+ A6 + 
> x= pee 
On squaring both the sides, 
х2-6-х 
=> x-x-620 
> x = 3, —2 
Since sum of positive integers cannot Бе negative, so ignore 
-2. 
55. () 5 A 7 
3. 3:5 
8 B2 


8B2 18 exactly divisible by 3. 
=> 8 + B + 2 = multiple of 3 
"B-2or5or8 

Now, 4+1+3=8 





А = 4. 
303375 303375х4 
56. (0) 75. 75x 22113500 _ 15135 
25 25x4 100 


On multiplying other numbers by 4, the digits at units and 


tens places will not be zero. 
57. (d) Units digit in 3 x 38 x 537 x 1256 
= Units digitin 3x 8x 7x6=4x2=8 


58. (а) 7! =7, 72 = 49, P = 343, 74 = 2401, 77 = 16807, ... 





The units digit repeats itself after index 4. 
Units digit in expansion of (57)? 

= Units digit in (57)! = 7 

*. The required units digit = 7 — 1 = 6. 
59. (c) Number (N) = 100x + 102 + y 





. М- 100x -у 
= 100x + 102 +у- 100x - y 
= 102 


60. 


61. 


Numbers 1.23 


(b) Required remainder = Remainder obtained on dividing 
the given remainder by 4 = 2. 


Illustration: If 19 is divided by 4, remainder = 3 
If 38 is divided by 4, remainder = 2. 


(a) m? — n? = (m — п)(т + n) 





Since (m — n) is an even number, (m + n) will also be an 
even number. 


We know that product of two even numbers will always 
be divisible by 4. 


[т — пух (m + п) = 2 x 2)(...) = 4 (...)] 


62. (d) Since divisor = a (given) 


: а 
Quotient = Т 


Remainder = B 


*. Dividend = Divisor x Quotient + Remainder 





аха a da -2a a(a-*2) 
= пз c = 

4 2 4 4 
=> 4р=а(а+2) 
zs а(а+2) | 

b 


63. (c) A number is exactly divisible by 11, if the difference 


between the sums of digits at even and odd places be 
either zero or a multiple of 11. 


-(444-3)-(6-8-7)-0 
=> 2A+3=21 
=> 2А=21-3=18 

18 


A=—=9 
2 


64. (c) Let the numbers be a and b. 


ab =1575 and, = -2 














b 
abx% =1575x2 
b 7 
а? = 2025 а = 42025 = 45 
ab =1575 Ь pus D9 35 
a 45 


a b = 45 + 35 =80. 


65. (с) Remainder when (а — 1)" is divided by а = (-1)" 


66. (c) Expression = 3011 x 3012 = 


"6797 + 67 = (68 — 1)57 is divided by 68 = (-1)9? = -1 
„ Required remainder = —1 + 67 = 66. 


3011(3011 + 1) = 
(3011)? + 3011 


“~ Required answer = 3011. 
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67. 


68. 


69. 


70. 


71. 


72. 


(a) Let the number be x. Then, 

x = 296k + 75 

= (37 x 8k + (37 х 2) + 1 

= 37 х 84+ 37 х2+1 

= 37 х (8k + 2) +1 

-. On dividing by 37 the remainder will be 1. 


Quicker Method: 
Required remainder when 75 + 37 = 1 


(c) Let the numbers be a and b. 








-. Sum of reciprocals = 2 + 1 ээг b 
a b ab 

__ Sum _12 

Product 35 


(c) Since, 5 is the greatest number among 2, 3, 4 and 5. 
Therefore, 45 is the greatest number among 45 > 3/4 5 7 3 НА А 
(c) Let the numbers be x and y. 


X t y = 7а; x — y = la and xy = 24a 
On solving, we get 





x = 4а 
y = За 
"ху = 12а? > 124 = 24а э а= 2 





-. Required product = 24 x 2 = 48 
(c) Total number of items = 32 


Maximum number of ice creams = 9 
So, 13 10 9 
12 11 9 
Hence number of cookies is either 10 or 11. 
Number of pastries is either 13 or 12. 


(a) Let the three consecutive even numbers be 2x, 2x + 
2 and 2x + 4. 


Then, (2х)(2х + 2)(2х + 4) = 4032 341) 


Again, product of first and third number -2х x (2х + 
4) - 252 e) 
Putting the values of the product of first and third number 
in equation (1), we have, 
(2x + 2) x 252 = 4032 
ог, а ог, 2х=16-2 =14 
252 


EET 


Hence, first number = 7 x 8 = 14 


73. 


74. 


75. 


76. 


77. 


78. 


Second number = 7 x 2 +2= 16 
and third number = 7 х2 + 4 = 18 
Five times of second number = 5 x 16 = 80. 

(e) Average of the nine consecutive odd numbers 
621 
се 
So, 69 is the middle number or 5th largest number of Set A. 
Smallest number of Set A will be 69 — 8 = 61 


Lowest number of the set with even numbers = 61 + 15 
= 76 


Sum of the six consecutive even numbers starting with 76 


69 


= ${(76%2) 6-1)» 2] - 3032 + 10]- 486 


(e) Let the first number be x. 


According to the question, 





х+х+2+х+4А4+х+б+х + 8 = 220 

=> 5х = 220 — 20 = 200 => х= 40 

Second lowest number of Set B = 40 x 2 - 37 = 43 
Required sum = 42 + 43 + 44 + 45 + 46 = 220 


(a) Let the first number be f and second number s. 


Then, 2f + 3s = 100 (1) 
3f + 2s = 120 (2) 
Solving (1) and (2), we get 

Е = 32, 5 = 12. 


(e) Let x be at the tens place and y at the units place. 
Then, 9(x — y) = 54 


> x-y=6 (0) 
Also, x + y = 12 (2) 
Solving these two equations, we get 

x-9andyz3 

The number is 10 x 9 + 3 = 93 
(d)96-y)29—5x-y-1 (1) 
Also, x y-1 (Q2) 


x digit at tens place of the number 

y digit at units place of the number 

Solving these equations, 

we get x = 8 andy = 7 

Now, the number may be either 87 or 78. 

So, our best option is (d) Cannot be determined. 


(с) 10x - y - 10y -x 29 





=> 9(x-y)29 э x-y-l. 


H.C.F. and L.C.M. of Numbers 








COMMON FACTOR 


А common factor of two or more numbers is a number 
which divides each of them exactly. 
For example, 4 is a common factor of 8 and 12. 


HIGHEST COMMON FACTOR 


Highest common factor of two or more numbers is 
the greatest number that divides each one of them 


exactly. For example, 6 is the highest common factor 
of 12, 18 and 24. Highest Common Factor is also 
called Greatest Common Divisor or Greatest Common 
Measure. 

Symbolically, these can be written as H.C.F. or 
G.C.D. or G.C.M., respectively. 


METHODS OF FINDING H.C.F. 









I. Method of Prime Factors 


Step 1 Express each one of the given numbers as 
the product of prime factors. 
[A number is said to be a prime number 
if it is exactly divisible by 1 and itself, 
but not by any other number, e.g., 2, 3, 
5, 7, etc. are prime numbers] 





Step 2 Choose common factors. 


Step 3 


Find the product of these common factors. 
This 18 the required H.C.F. of given numbers. 








Illustration 1: Find the H.C.F. of 70 and 90. 
Solution: 7022x 5x7 
00-2х5х9 
Common factors are 2 and 5. 
Н.С.Е. = 2 x 5 = 10. 


Illustration 2: Find the Н.С.Е. of 3332, 3724 and 4508. 
Solution: 3332 =2x2x7x7x 17 
3724=2x2x7x7x 19 
4508 =2x2x7x 7х 23 
H.C.F.=2x2x7x7= 196. 
Illustration 3: Find the Н.С.Е. of 360 and 132. 
Solution: 360 = 22x 32 х 5 
132 = 2 x 3! x 11 
Н.С.Е. = 2? x 3! = 12. 


Illustration 4: If x = 22 x 35 x 5° and y = 2° x 37 x 
5!!. find Н.С.Е. of x and y. 


Solution: The factors common to both x and y are 23, 
3° and 5°. 


Н.С.Е. = 23 х 3° x 5°. 








II. Method of Division 
А. For two numbers: 


Step 1 Greater number is divided by the smaller one. 
Step 2 
Step 3 


Divisor of (1) is divided by its remainder. 


Divisor of (2) is divided by its remainder. 
This is continued until no remainder is left. 
H.C.F. is the divisor of last step. 








Illustration 5: Find the Н.С.Е. of 3556 and 3444. 


3444)3556 1 


3444 


112)3444( 30 
3360 
84)112( 1 


84 


28) 84 ( 3 


84 
х 








Н.С.Е. = 28. 
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B. For more than two numbers: 





Step 1 Any two numbers are chosen and their 
H.C.F. is obtained. 


Step 2 H.C.F. of Н.С.Е. (of (1)) and any other 
number is obtained. 
Step 3 Н.С.Е. of Н.С.Е. (of (2)) and any other 


number (not chosen earlier) is obtained. 
This process is continued until all numbers 
have been chosen. H.C.F. of last step is 
the required H.C.F. 








Illustration 6: Find the H.C.F. of 13915, 9499 and 2553 
by division method. 


Solution: 
9499) 13915 (1 
9499 
4416 ) 949912 
8832 
667 ) 4416 6 
4002 
414 )667(1 
414 
253 )414(1 
253 
161 )253 (1 
161 
92 )161 (1 
92 
69 92 (1 
23 
69 )69(3 
69 


Now, in the next step, we will find the H.C.F. of 23 and 
2553. 


23) 2553 (111 








Thus, H.C.F. of 13915, 9499 and 2553 = 23. 


Illustration 7: Find the greatest possible length which 
can be used to measure exactly the lengths 7 m, 3 m 
85 сш, 12 m 95 cm. 

Solution: Required length 


= (H.C.F. of 700, 385, 1295) cm = 35 cm. 


COMMON MULTIPLE 


A common multiple of two or more numbers is a number 
which 18 exactly divisible by each one of them. 
For example, 32 18 a common multiple of 8 and 16. 

8 x 4 = 32 

16 x 2 = 32. 


LEAST COMMON MULTIPLE 


The /east common multiple of two ог more given numbers 
is the least or lowest number which is exactly divisible 
by each of them. 


For example, consider the two numbers 12 and 18. 
Multiples of 12 are 12, 24, 36, 48, 60, 72, ... 
Multiples of 18 are 18, 36, 54, 72, ... 

Common multiples are 36, 72, ... 


Least common multiple, i.e., L.C.M. of 12 and 
18 is 36. 


METHODS OF FINDING L.C.M. 









I. Method of Prime Factors 
Step 1 Resolve each given number into prime factors. 
Step 2 





Take out all factors with highest powers 
that occur in given numbers. 


Find the product of these factors. This 
product will be the L.C.M. 


Step 3 








Find the L.C.M. of 32, 48, 60 and 320. 
Solution: 32 = 25 x 1 


Illustration 8: 


48 = 2^ x3 
60 = 22 х3х 5 
320 = 2°x 6 


- L.C.M. = 2° x 3 x 5 = 960. 





П. Method of Division 
Step 1 The given numbers are written in a line 
separated by common. 

Step 2 Divide by any one of the prime numbers 
2,3, 5, 7, 11, ... which will divide at least 
any two of the given numbers exactly. The 
quotients and the undivided numbers are 
written in a line below the first. 

Step 3 Step 2 is repeated until a line of numbers 
(prime to each other) appears. 


Step 4 


Find the product of all divisors and numbers 
in the last line, which is the required L.C.M. 








Illustration 9: Find the L.C.M. of 12, 15, 20 and 54. 














Solution: 2 |12, 15, 20, 54 
2| 6, 15, 10, 27 

3| 3, 15, 5, 27 

511, 5, 5, 9 

L 4 L 9 
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L.CM.-2x2x3x5x1x1x1*x9 
= 540. 


Note: 


Before finding the L.C.M. or H.C.F., we must 
ensure that all quantities are expressed in the same 
unit. 


SOME USEFUL SHORTCUT METHODS 






1. H.C.F. and L.C.M. of Decimals 


Step 1 Make the same number of decimal places in 
all the given numbers by suffixing zero(s) 


if necessary. 


Find the H.C.F./L.C.M. of these numbers 
without decimal. 


Step 2 


Step 3 


Put the decimal point (in the H.C.F./L.C.M. 
of Step 2) leaving as many digits on its 
right as there are in each of the numbers. 








Illustration 10: Find the L.C.M. of 1.2, 0.24 and 6. 
Solution: The given numbers can be written as 
1.20, 0.24 and 6.00. 
Now, ignoring the decimal we find the L.C.M. of 
120, 24 and 600. 


2|120, 24, 600 
2| 60, 12, 300 
2| 30, 6, 150 
Dds... 335 
5| 5, 1, 25 
TJ he L 5 





L.CM.-2x2x2x3x5x1x52600 
Thus, the required L.C.M. = 6.00, i.e., 6. 
Illustration 11: Find the H.C.F. of 6.16 and 13. 


Solution: The given numbers can be written as 6.16 
and 13.00. 


Now, ignoring the decimals we find the H.C.F. of 
616 and 1300. 


616) 1300 (2 


1232 





H.C.F. of 616 and 1300 is 4. 
Thus, the required H.C.F. = 0.04. 





2. L.C.M. and H.C.F. of Fractions 


L.C.M. of the numbers in numerators 





L.C.M - 


H.C.F. of the numbers in denominators 


H.C.F. of the numbers in numerators 


Н.С.Е. = 





L.C.M. of the numbers in denominators 





Illustration 12: Find the L.C.M. of =, — and —. 


Solution: L.C.M. of numerators 2, 3 and 6 is 6. 
H.C.F. of denominators 5, 10 and 25 is 5. 
L.C.M. of Numerators 


H.C.F. of Denominators 





Required L.C.M. - 


ыг 

zi 
Illustration 13: Find the H.C.F. d d qe 
ustration 13: Find the Н.С.Е. of с, 57 80762. 


Solution: H.C.F. of numerators 4, 10 and 20 is 2. 
L.C.M. of denominators 9, 21 and 63 1$ 63. 
Н.С.Е. of Numerators _ 2 


Required H.C.F = | . 
L.C.M. of Denominators 63 





Notes: 


1. If the given set of numbers includes fractions as 
well as whole numbers, treat whole number too as 
fraction with 1 in its denominator. 

2. The H.C.F. of a number of fractions is always a 
fraction, but the L.C.M. may be a fraction or an 
integer. 


| 3. Product of two numbers | 
= L.C.M. of the numbers x Н.С.Е. of the numbers 


Illustration 14: The Н.С.Е. and the L.C.M. of any two 
numbers are 63 and 1260, respectively. If one of the two 
numbers is 315, find the other number. 
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Solution: The required number 


_L.CM.xH.CF. 1260х63 22 





First Number 315 






4. To find the greatest number that will exactly 
divide x, y and z. 
Required number = H.C.F. of x, y and 2. 





Illustration 15: Find the greatest number that will 


exactly divide 200 and 320. 
Solution: The required greatest number 
= Н.С.Е. of 200 and 320 = 40. 





5. To find the greatest number that will divide x, y 
and 2 leaving remainders a, b and c, respectively. 
Required number = H.C.F. of (x — a), (y — b) and 


(z — c). 





Illustration 16: Find the greatest number that will 
divide 148, 246 and 623 leaving remainders 4, 6 and 
11, respectively. 


Solution: The required greatest number 
= Н.С.Е. of (148 - 4), (246 — 6) and (623 – 11), 
i.e., H.C.F. of 144, 240 and 612 - 12. 






6. To find the least number which is exactly 
divisible by x, y and z. 
Required number = L.C.M. of x, y and 2. 





Illustration 17: What is the smallest number which is 


exactly divisible by 36, 45, 63 and 80? 
Solution: The required smallest number 
= L.C.M. of 36, 45, 63 and 80 


= 5040. 





7. То find the least number which when divided 
by x, y and z leaves the remainders a, b and c, 
respectively. It is always observed that (x — a) 


-(-b)-(G-c)- k(say) 





-. Required number = (L.C.M. of x, y and z) – k. 





Illustration 18: Find the least number which when 
divided by 36, 48 and 64 leaves the remainders 25, 37 
and 53, respectively. 
Solution: Since, (36 — 25) = (48 – 37) = (64 — 53) = 11, 
therefore, the required smallest number 

= (L.C.M. of 36, 48 and 64) - 11 

= 576 — 11 = 565. 








8. To find the least number which when divided 
by x, y and z leaves the same remainder r in 
each case. 


Required number = (L.C.M. of x, y and 2) + r. 





Illustration 19: Find the least number which when 
divided by 12, 16 and 18, will leave in each case a 
remainder 5. 


Solution: The required smallest number 
= (L.C.M. of 12, 16 and 18) + 5 
= 144 + 5 = 149. 





9. To find the greatest number that will divide х, у 
and z leaving the same remainder in each case. 
(a) When the value of remainder r is given: 
Required number = Н.С.Е. of (x ^ r), (y — r) 
and (z - r). 

(b) When the value of remainder is not given: 
Required number = H.C.F. of |(x — y)|, |(v 
— z)| and |(z – x)| 








Illustration 20: Find the greatest number which will 
divide 772 and 2778 so as to leave the remainder 5 in 
each case. 


Solution: The required greatest number 
= Н.С.Е. of (772 — 5) and (2778 – 5) 
= H.C.F. of 767 and 2773 
- 59. 
Illustration 21: Find the greatest number which on 
dividing 152, 277 and 427 leaves equal remainder. 
Solution: The required greatest number 
= Н.С.Е. of |(х — у), |0 — z)| and |(z — x)| 
= Н.С.Е. of (152 — 277), |(277 — 427)| and 


(427 — 152)| 
= Н.С.Е. of 125, 150 and 275 
= 25. 





10. To find the n-digit greatest number which, when 
divided by x, y and z, 
(a) leaves no remainder (1.е., exactly divisible) 
Step 1 L.C.M. of x, y and z = L 


L)n-digit greatest number ( 





Step 2 - 
Remainder = R 


Step 3 Required number 
= n-digit greatest number — R 
(b) leaves remainder K in each case 
Required number 
= (n-digit greatest number — R) + К. 








Illustration 22: Find the greatest number of 4-digit 
number which, when divided by 12, 18, 21 and 28 leaves 
3 as a remainder in each case. 


Solution: L.C.M. of 12, 18, 21 and 28 = 252. 
252)9999 (39 


9828 
171 


`. The required number = (9999 — 171) + 3 = 9931. 


Illustration 23: Find the greatest number of four digits 
which, when divided by 12, 15, 20 and 35 leaves no 
remainder. 


Solution: L.C.M. of 12, 15, 20 and 35 = 420. 


420) 9999( 23 
9660 
339 


The required number = 9999 — 339 
- 9663. 





11. To find the n-digit smallest number which when 
divided by x, y and z 
(a) leaves no remainder (1.е., exactly divisible) 


Step 1 L.C.M. of x, y апа 2 = Г 





L)n-digit smallest number ( 





Step 2 





Remainder = R 
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Step 3 Required number 
= n-digit smallest number + (L - R). 


(b) leaves remainder К in each case. 
Required number 
= n-digit smallest number + (L — R) + К. 





Illustration 24: Find the least number of four digits 
which is divisible by 4, 6, 8 and 10. 
Solution: L.C.M. of 4, 6, 8 and 10 = 120. 


120)1000(8 
960 
40 
The required number = 1000 + (120 — 40) 
- 1080. 


Illustration 25: Find the smallest 4-digit number, 
such that when divided by 12, 18, 21 and 28, it leaves 
remainder 3 in each case. 


Solution: L.C.M. of 12, 18, 21 and 28 = 252. 


252)1000 ( 3 
756 


244 


The required number 
1000 + (252 – 244) + 3 
= 1011. 





Exercise-I 





1. What is the H.C.F. of 27, 18 and 36? 


(a) 7 (b) 11 
(c) 9 (d) None of these 
2. Determine the L.C.M of СЕКТЕ 
5 10 25 
6 11 
(a) = (b) — 
(с) 2 (d) None of these 


3. What is the L.C.M. of 25, 30, 35 and 40? 
(a) 3800 
(b) 4200 
(c) 4400 
(d) None of these 


4. What is the greatest number which divides 852, 1065 
and 1491 exactly? 


(a) 193 (b) 183 
(c) 223 (d) 213 
5. What is the H.C.F а 
: at is the Н.С.Е. of 06-21 30 
de by 5 
(а) 189 (5758 
2 
(с) 6 (d) None of these 


6. Find the least number which when divided by 16, 
18, 20 and 25 leaves 4 as remainder in each case 
but when divided by 7 leaves no remainder. 


(a) 8004 (b) 13004 
(c) 18004 (d) 18014 
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10. 


11. 


12. 


13. 


14. 


15. 


Chapter 2 


. Area of three fields is 165 т>, 195 m? and 85 m, 


respectively. In each of the fields a flower bed of 
equal length has to be made. If flower bed in each 
of the fields is 3 m wide then what is the maximum 
length of the flower bed in each of the fields? 


(a) 7 m (b) 9 m 
(c) 5 m (d) None of these 


. Find the greatest number which will divide 2112 and 


2792 leaving the remainder 4 in each case. 


(a) 78 (b) 68 
(c) 65 (d) 63 


. The Н.С.Е. of two numbers is 12 and their difference 


is 12. The numbers are: 

(a) 66, 78 (b) 70, 82 

(c) 94, 106 (d) 84, 96 

A merchant has 435 litres, 493 litres and 551 litres of 
three different kinds of milk. Find the least number 
of casks of equal size required to store all the milk 
without mixing. 

(a) 51 (b) 61 

(c) 47 (d) 45 

Find the greatest number which will divide 25, 73 
and 97 so as to leave the same remainder in each 
case. 

(a) 12 (b) 18 

(c) 24 (d) 32 

The sum of two numbers is 216 and their H.C.F. is 
27. The numbers are: 
(a) 54, 162 

(c) 27, 189 

How often will five bells toll together in one hour 
if they start together and toll at intervals of 5, 6, 8, 
12, 20 seconds, respectively? 

(a) 29 (b) 30 

(c) 31 (d) 120 

Find the greatest number that will divide 964, 
1238 and 1400 leaving remainders 41, 31 and 51, 
respectively. 

(a) 71 (b) 81 

(c) 61 (d) 73 

Find the side of the largest square slabs which can 
be paved on the floor of a room 5 m 44 cm long 
and 3 m 74 cm broad. 
(a) 56 

(c) 38 


(b) 108, 118 
(d) None of these 


(b) 42 
(d) 34 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


The traffic lights at three different road crossings 
change after every 48 seconds, 72 seconds and 
108 seconds, respectively. If they all change 
simultaneously at 8:20:00 hours; then they will again 
change simultaneously at: 


(a) 8:27:12 hours 
(b) 8:27:24 hours 
(c) 8:27:36 hours 
(d) 8:27:48 hours 


The product of two numbers is 6760 and their H.C.F. 
18 13. How many such pairs can be formed? 

(a) 2 (b) 3 

(c) 4 (d) only one 


Find the greatest number of four digits which when 
divided by 10, 15, 21 and 28 leaves 4, 9, 15 and 22 
as remainders, respectively. 


(a) 9654 (b) 9666 
(c) 9664 (d) 9864 


The number of prime factors in the expression 
(6)9 x (7) x (11)27 is: 

(a) 54 (b) 64 

(c) 71 (d) 81 

Find the greatest number which will divide 3962, 
4085 and 4167 leaving the same remainder in each 
case. 

(a) 37 (b) 39 

(c) 41 (d) 43 

A wholesale tea dealer has 408 kilograms, 468 
kilograms and 516 kilograms of three different 
qualities of tea. He wants it all to be packed into 
boxes of equal size without mixing. Find the capacity 
of the largest possible box. 

(a) 50 (b) 36 

(c) 24 (d) 12 

А room is 4 m 37 cm long and 3 m 23 cm broad. 
It is required to pave the floor with minimum square 
slabs. Find the number of slabs required for this 
purpose. 

(a) 485 (b) 431 

(c) 391 (d) 381 

The least perfect square number which is divisible 
by 3, 4, 5, 6 and 8: 


(a) 900 (b) 1200 
(c) 2500 (d) 3600 
Find the least number of five digits which when 


divided by 12, 16, 21, 36 and 40 leaves remainder 
8 in each case. 
(a) 10088 
(c) 10080 


(b) 10072 
(d) None of these 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Three pieces of timber 42 m, 49 m and 63 m long 
have to be divided into planks of the same length. 
What 18 the greatest possible length of each plank? 
(a) 7m (b) 14 m 

(c) 42 m (d) 63 m 

Three men start together to travel the same way around 
a circular track of 11 kilometres in circumference. 


1 | 
Their speeds are 4, 2 and 8 Km/h, respectively. 


When will they meet at the starting point? 


(a) 11 hours (b) 12 hours 
(c) 23 hours (d) 22 hours 


Five bells begin to toll together and toll at intervals 
of 36, 45, 72, 81 and 108 seconds. After what interval 
of time will they keep on tolling together? 

(a) 3240 seconds (b) 3080 seconds 

(c) 3140 seconds (d) 3200 seconds 


Three different containers contain different quantities 
of mixture of milk and water, whose measurements 
are 403 Kg, 434 Kg and 465 Kg. What biggest 
measure must be there to measure all the different 
quantities exactly? 

(a) 1 Kg (5) 7 Kg 

(с) 31 Ке (d) 41 Kg 

The L.C.M. and G.C.D. of two numbers are 1530 
and 51, respectively. Find how many such pairs are 
possible? 

(a) 2 (b) 3 

(c) 4 (d) Only one 

Find the least number of five digits which when 
divided by 63, 56 and 42 leaves remainder 1 in each 
case. 

(a) 10082 (b) 10081 

(c) 10001 (d) 10071 

The H.C.F. and L.C.M. of two numbers are 44 and 
264, respectively. If the first number is divided by 
2, the quotient is 44. The other number is: 

(a) 33 (b) 66 

(c) 132 (d) 264 

The largest natural number which exactly divides the 
product of any four consecutive natural numbers, is: 
(a) 6 (b) 12 

(c) 24 (d) 120 

Find the least number of six digits which 18 exactly 
divisible by 15, 21 and 28: 

(a) 100480 (b) 100270 

(c) 100380 (d) 100340 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


Н.С.Е and L.C.M. of Numbers 2.7 


Find the greatest number of five digits which when 
divided by 12, 15, 21, 25 and 28 leaves 5, 8, 14, 
18 and 21 as remainders, respectively. 

(a) 98696 (b) 98700 

(c) 97693 (d) 98693 


What is the smallest number which when increased 
by 3 18 divisible by 16, 24, 30 and 32? 

(a) 480 (b) 475 

(c) 472 (d) 477 

The least number of square tiles required to cover 
the ceiling of a room 15 m 17 cm long and 9 m 2 
cm broad, is: 

(a) 656 (b) 738 

(c) 814 (d) 902 

Find the least number which when divided by 2, 3, 
4, 5 and 6 leaves 1, 2, 3, 4 and 5 as remainders, 
respectively, but when divided by 7 leaves no 
remainder. 

(a) 210 (b) 119 

(c) 126 (d) 154 

Find the greatest number of five digits which when 
divided by 4, 6, 10 and 15 leaves the same remainder 
3 in each case. 

(a) 99993 (b) 99063 

(c) 90093 (d) 99963 


Find the least number which is a multiple of 31 and 
when divided by 15, 24 and 32 leaves the remainders 
2, 11 and 19, respectively. 

(a) 2418 (b) 2387 

(c) 2356 (d) 2325 

Find the two largest numbers of four digits having 
531 аз their Н.С.Е. 

(a) 9231, 9762 

(b) 9027, 9558 

(c) 9037, 9568 

(d) 9127, 9658 

Find the greatest number of five digits which becomes 
exactly divisible by 10, 12, 15 and 18 when 3769 is 
added to it. 

(a) 99811 (b) 99911 

(c) 98911 (d) 99011 

Find the least number which when decreased by 11 
is divisible by 14, 15, 21, 32 and 60. 

(a) 4371 (b) 3271 

(c) 3371 (d) 3360 


2.8 


43. 


44. 


45. 


46. 


Chapter 2 


Find the least number of five digits which when 
divided by 8, 12, 16 and 20 leaves remainders 1, 5, 
9 and 13, respectively. 


(a) 10003 (b) 10093 
(c) 10073 (d) 10013 


The H.C.F. of two numbers is 11 and their L.C.M. 
is 693. If one of the numbers is 77, find the other. 


(a) 909 (b) 119 

(c) 66 (d) 99 

Find the greatest number of four digits which is 
exactly divisible by 24, 28, 30 and 35. 

(a) 9225 (b) 9240 

(c) 9250 (d) 9260 

Find the greatest number of four digits which must 


be added to 5231 so that the final number becomes 
exactly divisible by 12, 15, 27, 32 and 40. 

(a) 7929 (b) 7829 

(c) 9729 (d) 7729 


47. 


A heap of stones can be made up into groups of 
21. When made up into groups of 16, 20, 25 and 
45, there are 3 stones left in each case. How many 
stones at least can there be in the heap? 


(a) 7203 (b) 2403 
(c) 3603 (d) 4803 


. Find the greatest number of five digits which when 


divided by 8, 9 and 10 leaves 3 as remainder ш each 
case. 


(a) 99996 
(b) 99723 
(c) 99983 
(d) None of these 


. What is the least number of cut pieces of equal 


length that can be cut out of two lengths 10 m 857 
mm and 15 m 87 mm? 
(a) 174 
(c) 164 


(b) 172 
(d) 184 





EXERCISE-2 


(Ва5Ер ON Memory) 





. The sum of two numbers is 45. Their difference is 


ot their sum. Their L.C.M. is: 


(a) 200 
(c) 100 


(b) 250 
(d) 150 
[SSC (GL) Prel. Examination, 2007] 


. The sum of the H.C.F. and L.C.M. of two numbers 


is 680 and the L.C.M. is 84 times the H.C.F. If one 
of the numbers is 56, then the other is: 
(a) 84 (b) 12 
(c) 8 (d) 96 
[SSC (GL) Prel. Examination, 2005] 


. The L.C.M. and H.C.F. of the numbers 28 and 42 


are in the ratio: 


(a) 6:1 
(c) 3:2 


(b) 2:3 
(d) 7:2 
[SSC (GL) Prel. Examination, 2000] 


. The L.C.M. of two numbers is 1820 and their H.C.F. 


18 26. If one number 18 130 then the other number 
18: 

(а) 70 
(с) 364 


(b) 1690 
(4) 1264 
[SSC (GL) Prel. Examination, 2002] 


5. 


H.C.F. and L.C.M. of two numbers are 7 and 140, 
respectively. If the numbers are between 20 and 45, 
the sum of the numbers is: 
(a) 70 (b) 77 
(c) 63 (d) 56 

[SSC (GL) Prel. Examination, 2003] 


. The L.C.M. of two numbers is 14560 and their H.C.F. 


18 13. If one of them 18 416, then the other is: 
(a) 460 (b) 455 
(c) 450 (d) 446 
[SSC (GL) Prel. Examination, 2002] 


. The ratio of two numbers is 3:4 and their H.C.F. is 


4. Their L.C.M. is: 
(a) 12 
(c) 24 


(b) 16 
(d) 48 
[SSC (GL) Prel. Examination, 2002] 


. The H.C.F. of two numbers is 16 and their L.C.M. is 


160. If one of the numbers is 32, then other number 
18: 

(а) 48 
(с) 96 


(0) 80 
(4) 112 
[SI of Police Rec. Examination, 1997] 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


. The H.C.F. of two numbers is 24. The number, which 


can be their L.C.M., is: 
(a) 84 (b) 120 
(c) 128 (d) 148 

[Assitant'S Grade Examination, 1997] 
Н.С.Е. of 4 x 27 3125, 8 x 9 x 25 x 7 and 16 x 
81x 5 x 11 x 49 is: 
(a) 180 
(c) 540 


(b) 360 

(d) 1260 
[SI of Police Rec. Examination, 1997] 
The sum of two numbers is 528 and their H.C.F. is 
3. The number of such pairs is: 
(a) 2 (b) 3 
(c) 4 (d) 5 

[SI of Police Rec. Examination, 1997] 

The L.C.M. of two numbers is 1920 and their H.C.F., 
is 16. If one of the numbers is 128, find the other 
number. 
(a) 204 
(c) 260 


(b) 240 
(d) 320 
[SI of Police Rec. Examination, 1997] 
The H.C.F. and L.C.M. of two numbers are 11 and 
385 respectively. If one number lies between 75 and 
125, then that number is: 
(a) 77 (b) 88 
(c) 99 (d) 110 
[SI Rec. COP Examination, 1998] 
The sum of two numbers is 2000 and their L.C.M. 
18 21879. The two numbers are: 
(a) 1993, 7 (b) 1991, 9 
(c) 1989, 11 (d) 1987, 13 
[Assistants Grade Examination, 1998] 
The L.C.M. of two numbers is 495 and their H.C.F. 
is 5. If the sum of two numbers is 100 then their 
difference 1s: 
(a) 10 
(c) 70 


(b) 46 

(d) 90 
[SSC (GL) Prel. Examination, 1999] 
L.C.M. of two numbers is 225 and their H.C.F. 18 
5. If one number is 25, the other number will be: 
(a) 5 (b) 25 
(c) 45 (d) 225 

[SSC (GL) Prel. Examination, 1999] 

The H.C.F. of two numbers is 8. Which one of the 
following can never be their L.C.M.? 
(a) 24 (b) 48 
(c) 56 (d) 60 
[SSC (GL) Prel. Examination, 2000] 


18. 


19. 


20. 


21. 


22. 


23. 


24. 
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The L.C.M. of two numbers is 1820 and their H.C.F. 
18 26. If one number 18 130 then the other number 18: 
(a) 70 (b) 1690 
(c) 364 (d) 1264 

[SSC (GL) Prel. Examination, 2002] 
H.C.F. and L.C.M. of two numbers are 7 and 140, 
respectively. If the numbers are between 20 and 45, 
the sum of the numbers is: 
(a) 70 (b) 77 
(c) 63 (d) 56 

[SSC (GL) Prel. Examination, 2003] 
L.C.M. of two numbers is 495 and their H.C.F. 
is 5. If the sum of two numbers is 100 then their 
difference is: 
(a) 10 
(c) 70 


(b) 46 
(d) 90 
[SSC (GL) Prel. Examination, 1999] 


Philip, Tom and Brad start jogging around a circular 
field and complete a single round in 18 seconds, 22 
seconds and 30 seconds, respectively. In how much 
time, will they meet again at the starting point? 
(a) 3 minutes 15 seconds 
(b) 21 minutes 
(c) 16 minutes 30 seconds 
(d) 12 minutes 

[Indian Bank PO, 2011] 
Amit, Sucheta and Neeti start running around a 
circular track and complete one round in 18 seconds, 
24 seconds and 32 seconds, respectively. In how many 
seconds will the three meet again at the starting point 
if they all have started running at the same time? 


(a) 196 (b) 288 

(c) 324 (d) Cannot be determined 
[Bank of India PO, 2010] 

Three friends A, B and C start running around a 

circular stadium and complete a single round in 24 

seconds, 36 seconds and 30 seconds, respectively. 

After how many minutes will they meet again at 

the starting point? 

(a) 12 

(c) 8 


(b) 6 
(d) 15 

[IDBI PO, 2009] 
Seema, Meena and Reena start jogging around a 
circular stadium and complete one round in 54 
seconds, 42 seconds and 63 seconds, respectively. 
Approximately after how many minutes they will 
meet again at the starting point? 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


(a) 8 
(c) 3 


(b) 10 
(d) 6 
[Syndicate Bank PO, 2010] 


L.C.M. and H.C.F. of two numbers x and y are 3 
and 105, respectively. If x + y = 36, the value of 


1 1 
—+— is 
х y 
1 
(а) 1 (5) - 
12 4 
(с) 315 (4) 35 


[UPPCS, 2012] 


The greatest number, which when subtracted from 
5834, gives a number exactly divisible by each of 
20, 28, 32 and 35, is: 
(a) 1120 
(c) 5200 


(b) 4714 
(d) 5600 

[SSC (GL), 2010] 
H.C.F. and L.C.M. of two numbers are 8 and 48, 


respectively. If one of the numbers is 24, then the 
other number is: 


(a) 48 
(c) 24 


(b) 36 
(d) 16 
[SSC (GL), 2010] 

Two numbers are in the ratio 3:4. Their L.C.M. is 
84. The greater number is: 
(a) 21 (b) 24 
(c) 28 (d) 84 

[SSC (GL), 2010] 
H.C.F. and L.C.M. of two numbers are 12 and 924, 
respectively. Then the number of such pairs is: 
(a) 0 (b) 1 
(c) 2 (d) 3 

[SSC (GL), 2011] 
What is the least number which, when divided by 5, 
6, 7, 8 gives the remainder 3 but is divisible by 9? 
(a) 1463 (b) 1573 
(c) 1683 (d) 1793 

[SSC (GL), 2011] 
L.C.M. of two numbers is 120 and their H.C.F. is 
10. Which of the following can be the sum of those 
two numbers? 
(a) 140 
(c) 60 


(b) 80 
(d) 70 
[SSC (GL), 2011] 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


The traffic lights at three different road crossings 
change after 24 seconds, 36 seconds and 54 seconds, 
respectively. If they, all change simultaneously at 
10:15:00 am, then at what time will they again 
change simultaneously? 


(a) 10:16:54 am (b) 10:18:36 am 
(c) 10:17:02 am (d) 10:22:12 am 

[SSC (GL), 2011] 
Find the least number which when divided separately 


by 15, 20, 36 and 48 leaves 3 as remainder in each 
case. 


(a) 183 (b) 243 
(c) 483 (d) 723 

[SSC, 2014] 
If the L.C.M. and H.C.F. of two expressions are 


(х? + 6х + 8)(x +1) and (x1), respectively and one 
of the expressions is х’+3х+2, find the other. 


(а) х’+5х+4 (b) x! -5x «4 


(с) x! +4х+5 (d) х’-4х+5 


[SSC, 2014] 
What 15 the smallest number by which 625 must be 
divided so that the quotient 1s a perfect cube? 
(a) 125 (b) 5 
(c) 2 (d) 3 

[SSC, 2014] 
Find the greatest number which exactly divides 200 
and 320. 
(a) 10 
(c) 16 


(b) 20 
(d) 40 
[SSC, 2014] 


The greatest 4-digit number exactly divisible by 10, 
15 and 20 is: 


(a) 9990 
(c) 9980 


(b) 9960 
(d) 9995 

[SSC, 2013] 
If the students of 9th class are arranged in rows of 6, 
8, 12 or 16, no student is left behind. The possible 
number of students in the class is: 
(a) 60 (b) 72 
(c) 80 (d) 96 

[SSC, 2013] 

If A and B are the H.C.F. and L.C.M., respectively 
of two algebraic expressions x and y, and А + В 
= x + y, then the value of А? + В? is: 


40. 


41. 


42. 


43. 


(a) х? — у? 
(b) х? 
(c) у 
(d) x? +y’ 

[SSC Assistant Grade III, 2013] 
The greatest number that divides 411, 684, 821 and 
leaves 3, 4 and 5 as remainders, respectively 15: 
(a) 254 (b) 146 
(c) 136 (d) 204 

[SSC Assistant Grade III, 2013] 
Given: 3/4, 43 : $/25 and XJ 289, the greatest and least 


of them are respectively: 
(а) 3/289 and 3/4 

(b) J3 and 1/4 

(c) 5/25 and 43 

(d) 5/4 and 425 


[SSC Assistant Grade III, 2012] 
In four consecutive prime numbers that are in 
ascending order, the product of the first three is 385 
and that of the last three is 1001. The largest given 
prime number is: 
(a) 11 
(c) 17 


(b) 13 
(d) 19 
[SSC, 2012] 


H.C.F.of аг and 5 18: 
35 7 


44. 


45. 


46. 


47. 
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48 2 
DET (b) 105 
1 24 
тр (4) 305 


[SSC, 2012] 
There are five bells which start ringing together at 
intervals of 3, 6, 9, 12 and 15 seconds respectively. 
In 36 minutes, how many times will the bells ring 
simultaneously? 


(a) 13 
(c) 6 


(b) 12 
(d) 5 

[SSC, 2012] 
Two numbers are in the ratio 5:6. If their H.C.F. is 
4, then their L.C.M. will be: 
(a) 90 (b) 96 
(c) 120 (d) 150 

[SSC, 2010] 

A number, when divided successively by 4, 5 and 6, 
leaves remainders 2, 3 and 4 respectively. The least 
such number is: 
(a) 50 
(c) 58 


(b) 53 
(d) 214 
[SSC, 2010] 


The greatest number that divides 43, 91 and 183 so 
as to leave the same remainder in each case, is: 
(a) 9 (b) 8 
(c) 4 (d) 3 

[SSC, 2010] 
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. (©) Н.С.Е. of 27, 18 and 36 


18) 27 {1 








H.C.F. of 27 and 18 is 9 
Now, H.C.F. of 9 and 36 








H.C.F. of 9 and 36 is 9 


Therefore, the required H.C.F of 27, 18 and 36 is 9. 


. (a) L.C.M. of = 2 nd 2 
5 10 25 
L.C.M. of 2, 3 and 6 
= Н.С.Е. of 5, 10 and 25 
L.C.M. of 2, 3 and 62 6 
and, H.C.F. of 5, 10 and 25 = 5 


: 6 
Required L.C.M. = E 





. (b) 2|25, 30, 35, 40 

37-25 Wy ow 

Required L.C.M. 22x 5x 5x3x7x4 
= 4200. 

. (d) H.C.F. of 852 and 1065 is 213. 

H.C.F. of 213 and 1491 is 213. 


. (©) Н.С.Е. of ui) and A 
9 21 


2 
5 





H.C.F. of 4, 10 and 20 
© L.C.M. of 9, 21 and 63 

H.C.F. of 4, 10 and 20 = 2 
and L.C.M. of 9, 21 and 63 = 63 





| 2 
Required Н.С.Е. = 637 


- (с) L.C.M. of 16, 18, 20 and 25 is 3600. 
Required number = 3600 x + 4 
= (7 х 514+ 2)К +4 
= (7 х 514)K + 2K +4 
Now (2К + 4) is divisible by 7 for К = 5. 
Required number = 5 х 3600 + 4 
= 18004. 


7. 


(с) Н.С.Е. of 165, 195 and 85 will be maximum area of 
each of the flower beds. 


H.C.F. of 165 and 195: 


165) 195 \1 
165 


30 ) 165 (2 


15) 35 (2 
30 


x 


H.C.F. of 165 and 195 is 15. 
Also, now, H.C.F. of 15 and 85 is 5. 








. (b) Subtract 4 from each of the numbers 2112 and 2792 


and then take the H.C.F, 1.е., H.C.F of 2108 and 2788. 


. (d) The difference of requisite numbers must be 12 and 


each one must be divisible by 12. So, the numbers are 
84, 96. 


. (a) Since minimum number of casks are required, the 


size of the cask is greatest. Also the cask in three cases 
are of equal size. The size of the cask is the H.C.F. of 
435, 493 and 551 which is 29. 

Now, the number of casks required for storing the milk 
= (493 + 435 + 551) +29 = 51. 


. © 73 - 25 = 48 


97 — 73 2 24 
97-25-72 
H.C.F. of 48, 24 and 72 is 24. 


. (c) Let the numbers be 27a and 27b 


Then, 27a + 27b = 216 or, 27(a + b) = 216 


Values of co-primes (with sum 8) are (1, 7) and (3, 5) 
So, the numbers are (27 x 1, 27 x 7), 
i.e., (27, 189). 


. (c) The time after which the bells will ring together 


is the L.C.M. of 5, 6, 8, 12 and 20 seconds, i.e., 120 
seconds. The number of times they will toll together in 
one hour 


= (3600 + 120) + 1 


=304+1=31. 
. (a) 964 — 41 = 923 
1238 — 31 = 1207 
1400 — 51 = 1349 


Н.С.Е. of 923 and 1207 is 71. 
H.C.F. of 71 and 1349 is 71. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(d) The side of the square slab is the Н.С.Е. of 544 and 
374 cm, i.e., 34. 


(a) Interval of change = (L.C.M. of 48, 72, 108) seconds 
= 432 


So, the lights will change after every 432 seconds, 
i.e., 7 minutes and 12 seconds. 


So, the next simultaneous change will take place at 
8:27:12 hours. 


(a) Let the numbers be 13x and 13y. 


13x x 13y = 6760 
x X y = 6760 + (13 x 13) = 40 
Possible values of (x, y) are 
(1, 40); (2, 20); (4, 10); (5, 8) 
Only two acceptable values are (1, 40) and (5, 8). 
(a) First, find the greatest number of four digits that is 


divisible by the L.C.M. of 10, 15, 21 and 28 and then 
subtract 6 from it to get the required number. 


(b) Since 2, 3, 7, 11 are prime numbers and the given 
expression is 20 x 3!9 x 7!7 x 117, the number of 
prime factors in the given expression is (10 + 10 + 17 
+ 27) = 64. 
(c) 4085 — 3962 = 123 

4167 — 4085 = 82 

4167 — 3962 = 205 

H.C.F. of 123, 82 and 205 is 41. 
(d) The capacity of the box is H.C.F. of 408, 468 and 516, 
i.e., 12. 
(c) Length = 437 cm 

Breadth - 323 cm. 


The side of the square slab is the H.C.F. of 437 and 323, 
i.e., 19 ст. 


Area of square slab = 19 cm х 19 cm = 361 cm? 


Area of the room 
Area of the slab 





The number of slabs — 


437 x323 cm? 
361 ст? 
= 391. 
(4) 213, 4, 5, 6, 8 
213, 2, 5, 3, 4 
3/3. 1 5, 3, 2 
1, 1, 5, 1, 2 





L.C.M. of 3, 4, 5, 6, 8 = 120 
Required number 22x 2x 2x 2x3x3x5x5 
- 3600. 


(a) Required number = the least number of 5 digits 
divisible by the L.C.M. of 12, 16, 21, 36, 40 + the 
remainder 8. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 
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(a) Greatest possible length of each plank 
= (Н.С.Е. of 42, 49, 63) m = 7 m. 


(d) Time for one revolution by each of three men 


11 11 11 
ТР hours 
4 5: 8 

2 


1 


4 ? 


— 


2 11 
I hours 


8 
The time when they will meet at the starting point 


= L.C.M. of RES which is 2. 1.е., 22 hours. 


(a) The interval of time is L.C.M. of the numbers 36, 
45, 72, 81 and 108. 


36, 45, 72, 81, 108 
18, 45, 36, 8l 54 

, 45, 18, 8L 27 
‚ 8l, 27 

















шо | wl] wl] ә NJI гә 








L.C.M. (36, 45, 72, 108) = 3240. 


(c) Biggest measure = Н.С.Е. of (403, 434, 465) 
= 31 Kg. 
(c) Let the numbers be 51x and 51y where x and y are 
co-prime. 
Now, 51х x 51у = 51 x 1530 
x xy = 30 
Possible pairs are (1, 30); (2, 15); (3, 10) and (5, 6). 
(b) L.C.M. of 63, 56 and 42 is 504. 
Least number of 5 digits divisible by 504: 


504 )10000 ( 19 


-504 
4960 
-4536 
424 








= 1000 + (504 — 424) = 10080 
Required number = 10080 + 1 = 10081. 
(c) First number = 2 x 44 = 88 


44x 264 


Second number = = 132. 





(c) 1х2х3х4 = 24 


Required number = 24. 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


(c) L.C.M. of 15, 21 and 28 is 420. 
Least number of 6 digits = 100000 


420 )100000 (238 
-840 
1600 
-1260 
3400 
-3360 
40 








Remainder = 40. 
Least number = 100000 + (420 — 40) 
= 100380. 
(d) Find the greatest number of five digits which 18 


divisible by the L.C.M. of 12, 15, 21, 25 and 28 and 
then subtract 7 from it to get the required number. 
Required number = 98700 — 7 = 98693. 
(d) Required number 

= (L.C.M. of 16, 24, 30 and 32) - 3 

= 480 — 3 = 477. 
(с) Side of each tile = (H.C.F. of 1517 and 902) ст 
= 4] cm 


1517 x 902 


Number of tiles — “4x4 = 814. 


(b) L.C.M. of 2, 3, 4, 5, 6 is 60. 
One of the numbers satisfying the first condition is 60 — 1 
= 59 
60 + 59 = 119, ес. 
But 119 is also divisible by 7. 
(d) L.C.M. of 4, 6, 10, 15 - 60 
Greatest number of five digits which is divisible by 60 — 
99960. 

Required number = 99960 + 3 = 99963. 
(b) L.C.M. of 15, 24, 32 is 480 
Required number = 480K — 13 

= 15 x 31K + (15K - 13) 

(15K — 13) is divisible by 31 for K = 5 

Least number = 480 x 5 - 13 = 2387. 
(b) The greatest number of four digits divisible by 531 is 


9558, so the other number is 9558 — 531 = 9027. Thus, 
the numbers are 9558 and 9027. 


(b) L.C.M. of 10, 12, 15 and 18 = 540. Dividing (99999 
+ 3769) by 540, the remainder is 88. 


Required number = 99999 — 88 = 99911. 
(c) Required number 
= (L.C.M. of 14, 15, 21, 32, 60) + 11 
= 3360 + 11 = 3371. 


(c) Least number of five digits divisible by L.C.M. of 
8, 12, 16, 20 is 10080. 


Required number = 10080 — 7 = 10073. 


44, 


45. 


46. 


47. 


48. 


49. 


L.C.M. x H.C.F. 
Given number 
693 
„093%, 
77 


(b) L.C.M. of 24, 28, 30 and 35 
2|24, 28, 30, 35 


(d) Required number = 























2|12, 14, 15, 35 
34136: 7, 15, 35 
5 |27 \5у-535 
а. p 5 

о Г; ad 





=2x2x2x3x5x7= 840 
Greatest number of four digits 
= 9999. 
Quotient when 9999 is divided by 840 is 11 and remainder 
is 759. 
Greatest number of four digits in this case = 9999 
— 759 = 9240. 


(d) L.C.M. of 12, 15, 27, 32, 40 = 4320. Let us add 5231 
to the greatest number of four digits and then divide by 
4320 to find the remainder. 


4320)15230 (3 


12960 
2270 
Required greatest number of four digits 
= 9999 — 2270 
= 7729. 


(a) L.C.M. of 16, 20, 25, 45 = 3600 
lst number = 3600 x 1 + 3 

= 3603 which is not divisible by 21. 
2nd number = 3600 x 2 + 3 

= 7203 which is divisible by 21. 
(b) L.C.M. of 8, 9, 10 = 360 


360) 99999 
720 
2799 
2520 
2799 
2520 
279 


277 











Greatest number of five digits which is divisible by 360 
= 99999 — 279 = 99720 


Required number = 99729 + 3 = 99723. 
(d) Н.С.Е. of 10857 and 15087 is 141. 
The least number of cut pieces 


(10857 + 15087) + 141 
= 184. 


10. 


11. 
12. 
13. 


14. 


. (c) Required number - 
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EXERCISE-2 


(BASED ON Memory) 





. (d) Let x be the H.C.F. of two numbers 56 and k. 


Let y be the L.C.M. of two numbers 56 and ё. 
To find k. 
xy = 56k 
Also x + y = 680 
y = 84x 
> 85x = 680 x=8 
=> y=673 


[Given] 








=> 56k =8х 672 
> k=9%6 


-. The other number = 96 


. (a) L.C.M. of 28, 42 = 84 


H.C.F. of 28, 42 = 14 
Required ratio = 84:14 = 6:1. 


1820 x 26 


= 364. 
130 


. (©) Since the H.C.F. is 7 therefore, possible numbers 


could be 21, 28, 35 and 42. L.C.M. of the numbers 
does not have the factor of 3. But 21 and 42 are the 
numbers which have 3 as a factor. So, 21 and 42 will 
not be the numbers. If 21 and 42 are not the numbers, 
then the numbers are 28 and 35. 


Sum of the numbers = 28 + 35 = 63. 


(b) 14560 x13 
416 


= 455. 


. (9) H.C.F. x L.C.M. = Product of the numbers, 


ie, 16х 160 =32хК 2 K=80 
(c) 4 x 27 x 3125 


—-2X2x3x3x3x5x5x5x5x5x58x 
9x25x7 


—2x2x2x3x3x5x5x716x81x5*x1l 
x 49 


=2x2x2x2x3x3x3x3x5x7x7x 11 
H.C.F.=2x2x3x3x3x5= 540. 

(c) (33, 495); (99, 429); (165, 363); (231, 297) 

(b) 128 x = 1920 x 16 = K= 240. 

(a) Let the numbers be x and y 
ху = 11 х 385 = 11 х5 х7х 11 = 77 х 55. 


(c) From the given choices we can see that L.C.M. of 
1989 and 11 is 21879. 
Therefore, required numbers are 1989, 11. 


15. 


. (c) Other number = 


. (c) Required number - 


(a) Let the two numbers be x and (100 — x) 
L.C.M. x H.C.F. = Product of the numbers 
495 x 5 = x(100 — x) 
ог, х2 – 100x + 2475 = 0 
or, x?— 55x — 45x + 2475 = 0 
or, (х- 55)(х – 45) = 0 or = 45 or = 55 
Thus, the numbers are 45 and 55. 
When x = 55, we get 100 — x = 45 and vice versa. 
Hence, their difference = 55 — 45 = 10. 

225x5 





- 45. 





. (d) Non-multiples of 8 are not the L.C.M. 


I — 364. 


. (©) Since the H.C.F. is 7 therefore, possible numbers 


could be 21, 28, 35 and 42. L.C.M. of the numbers 
does not have the factor of 3. But 21 and 42 are the 
numbers which have 3 as a factor. So, 21 and 42 will 
not be the numbers. If 21 and 42 are not the numbers, 
then the numbers are 28 and 35. 


Sum of the numbers = 28 + 35 = 63. 


. (a) Let the two numbers be x and (100 — x). 


L.C.M. x H.C.F. = Product of the numbers 
495 x 5 = x(100 — x) 
ог, х2 – 100x + 2475 = 0 
or, х2 – 55x — 45x + 2475 = 0 
ог, (х- 55)(х – 45) = 0 
or, х= 45 огх = 55 
Thus, the numbers аге 45 and 55. 
When x = 55, we get 100 — x = 45 and vice versa. 
Hence, their difference = 55 — 45 = 10. 


. (c) The L.C.M. of 18, 22, 30 is 990. 


So, they will meet each other after 990, i.e., 16 minutes 
and 30 seconds. 


. (b) Time taken, 


18, 24, 32 
|9,12,16 | 
9. 6, 8 
9, 3, 4 
3,1,4 


ыа [а 





2х2х2х3х3 х 4 = 288 seconds. 
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23. 


24. 


25. 


26. 


27. 


28. 
29. 


30. 


(b 2422x2x2x3 

36=2x2x3x3 

30=2x3x5 
L.C.M.=2x2x2x3x3x5 = 360 
Hence, all three friends will meet again after 360 seconds. 


1.е., oul = 6 minutes 
60 
(d) L.C.M. of 54, 42, 63 = 378 seconds 
378 | ^ 
“60. = 6.3 minutes = 6 minutes 


(d) Multiple of two numbers 
= Multiple of L.C.M. and H.C.F. of that numbers 
xy =3 x 105 





11 x+y 36 
хо y x = 3x105 
dA A 

105 35 


(b) Number divisible by 20, 28, 32 and 35 is L.C.M. of 
these numbers 


20-4х5 
28-4х7 
3225x4x2 
35 =4х7 

Г..С.М. =4х5х7х 8 
= 1120 


Required number = 5834 — 1120 = 4714 
(d) Product of the numbers = Н.С.Е. x L.C.M. 


8x48 
24 
(c) The numbers are 21 and 28. 


- 16 





= Second number = 


(c) Let the numbers be 12x and 12y respectively, where 
x and y are prime to each other. 


Therefore, L.C.M - 12xy 
80, 12ху = 924 
924 
> ху = —— =77 
4 12 


Hence, possible pairs are (1, 77) and (7, 11) 
(c) L.C.M. of 5, 6, 7, 8 = 35 x 24 = 840 
Therefore, the required number = 840x + 3, 
which is exactly divisible by 9. 

For x 2, it is divisible by 9. 

Hence, 

Required number = 840x + 3 

840 x 2 +3 

1683 


ll 


31. 


32. 


33. 


34. 


35. 


(d) Let the number be 10x, and 10y, respectively and x 
and y are prime to each other. 


Therefore, L.C.M. = 10xy 
=> 10ху = 120 
120 
=> ху = — = 12 
5 10 


Possible pairs = (3, 4) or (1, 12) 
Hence, sum of the numbers 
= 30 + 40 = 70 
(b) L.C.M. of 24 seconds, 36 seconds and 54 seconds 
= 216 seconds = 3 min 36 seconds 
Required time = 10:18:36 am 


(d) Required number = (L.C.M. of 15, 20, 36 and 
48) +3 


15,20, 36, 48 
15,10, 18, 24 
15, 5, 9,12 

5, 3, 3, 4 
1, 1, 3, 4 


| жиы = 





L.C.M.=2x2x3x5x3x4=720 
Required number = 720 + 3 = 723 


(а) х2 + 6x +8 = х2 + 4х + 2х + 8 
= x(x + 4) + 2(x + 4) 
= (х + 2)(х + 4) 
х2 + 3х +2 = + 2х +х+2 
= х(х + 2) + 1@ + 2) 
= (х + 2)(х + 1) 


First expression x Second expression = Н.С.Е. x L.C.M. 





> (х2 + 3x + 2) x Second expression = (x? + 6x + 8) 
(x 1) x (x * 1) 





= (x-2)(x- 1) x Second expression = (x + 2)(x + 4) 
(x + 1)(х + 1) 





(x + 2)(х + 4)(х + 1)(х +1) 
(х + 2)(х +1) 


= (х+4)(х+1) = х? +4х+х+4=х? +5х+4 





— Second expression = 





(a) 5 | 625 
125 


25 


5 


|| 





625=5x5x5x5=5 x5 


For the smallest cube number, 625 should be divided 5, 
625 + 5 = 125 = 53 


36. (d) Required number = H.C.F. of 200 and 320 = 40 
200)320(1 
200 
120)200(1 
120 
80)120(1 
80 
40)80(2 
80 
x 
37. (b) L.C.M. of 10, 15 and 20 = 60 

Greatest 4-digit number = 9999 

60)9999(166 
60 
399 
360 
399 
360 
39 

Required number = 9999 — 39 = 9960 


38. (d) Required number of students = L.C.M. of 6, 8, 12 
and 16 = 48 


‚ 12, 16 


SINS 


NI N| A| œ 





=2x2x2x2x3=48 
Required answer = multiple of 48 = 96 
39. (d) If x 22, y =4 then A = 2, B = 4 
х+у= А + В 
АЗ + В? = х? + у? 
40. (c) Required number = Н.С.Е. of 411 — 3 = 408; 684 – 4 
= 680 апа 821 — 5 = 816 
Н.С.Е. of 408 and 816 = 408 
H.C.F. of 408 and 680 = 136 
408)680(1 
408 
272) 408(1 
272 
136) 272(2 
272 
х 


Required number = 136 
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41. (b) L.C.M. of indices of surds = 12 
Я 4 = 9/44 = 13/256 
48 4412 36 = 2729 


The largest number = 4/3 and the smallest number 
Ел 
42. (b) Let the four consecutive prime numbers be а, b, с 
and d: where a « b « c « d. 
abc = 385 and bcd = 1001 
Н.С.Е. = bc 
385)1001(2 
770 
231)385(1 
231 
154)231(1 
154 
77)154(2 
154 


х 


Бе = 77 

bcd = 1001 

d- bcd E 1001 243 
bc TI 

$ 

7 

_ H.C.F. of 2,4 аач46 2 
L.C.M. of 3,5 and 7 105 


43. (b) H.CF. of Li and 





44. (a) L.C.M. of 3, 6, 9, 12 and 15 = 180 seconds 
Required answer 
36х60 

77180 


+ 1= 12+1=13 





45. (c) Let the first number be 5x and the second number 
be 6x 


Now, according to the question, 
H.C.F. = 4 
x=4 
First number = 5 x 4 = 20 


y 


Second number = 6 x 4 = 24 
Required. L.C.M. = 120 
46. (c) Quicker Method: 
V" 4-2=5-3=6-4=2 
Now, L.C.M. of 4, 5, 6 2 60 
Required number = 60 - difference = 60 — 2 = 58 


y 
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47. (c) Let the greatest number be x 
43 = пх + К 
> 91 = тх + 


=> 183 – /х + 


(1) 
.-0) 
..-(3) 


y 


48 = (m — nx 
92 = (l — mx 
140 = (l — nx 


x = Н.С.Е of 48, 92, and 140 = 4 


Square Root and Cube Root 


SQUARE 


A number multiplied by itself 18 known as the square of 
a given number. For example, square of 6 is 6 x 6 = 36. 


Square Root 


Square root of a given number is that number, which, 
when multiplied by itself 1s equal to the given number. 
For example, square root of 81 is 9, because 9? — 
9х9 = 81. 
The square root of а number is denoted by the 
symbol Y or J, called radical sign. 


Thus, 481 = 9, J64 = 8 and, so on. 
Note, Л =1. 


Methods of Finding a Square Root 





. Prime Factorization Method 
. Find the prime factors of a given number. 

. Group the factors in pairs. 

Take one number from each pair of factors. 
Multiply them together. 

The product thus derived the square root of the 
given number. 


WN — жы 








Illustration 1: 
(i) 4761 


Find the square root of: 
(ii) 207025 


23x23 x 3x3 
— —„—/ 


—— 


Solution: (1) 4761 = 


„ N4761 223 x3 = 69. 


02012222 09. Ер UON 


. 4207025 = 5x 7 13 = 455. 


Note: 


The above method is used when a given number is a 
perfect square or when every prime factor of that number 
is repeated twice. 








II. Method of Division 
This method is used when the number is large and 
the factors cannot be easily determined. 

The working rule is explained with the help of 
following example: 


Step 1: 


Step 2: 


Step 3: 


Step 4: 


Step 5: 


Step 6: 





The digits of a number, whose square 
root is required, are separated into periods 
of two beginning from the right. The 
last period may be either single digit 
Or а pair. 





476 
8|22 65 76 
87| 16 
665 
609. 
946| 5676 
5676 
х 





Find a number (here, 4) whose square may 
be equal to or less than the first period 
(here, 22). 


Find out the remainder (here, 6) and bring 
down the next period (here, 65). 


Double the quotient (here, 4) and write 
to the left (here, 8). 


The divisor of this stage will be equal 
to the above sum (here, 8) with the 
quotient of this stage (here, 7) suffixed 
to it (here, 87). 


Repeat this process (step 4 and step 5) 
till all the periods get exhausted. 

The quotient (here, 476) 1s equal to the 
square root of the given number (here, 
226576). 
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Illustration 2: 
(1) 180625 
Solution: (i) 


Find the square root of: 
(ii) 1498176 


425 
8[18 06 25 


82 | 16 


“206 
164 


845 4225 
4225 
х 


Thus, 4180625 = 425. 
(ii) 1224 
14:41. 49 
1 
22 49 














8176 


242 581 


2444 





Thus, 41478176 = 1224. 
Square Root of a Decimal 


If the given number is having decimal, we separate the 
digits of that number into periods of two to the right and 
left beginning from the decimal point and then proceed 
as in the following illustration: 


Illustration 3: Find the square root of: 














(1) 12.1801 (ii) 127.0129 
(iii) 0.1790136 (iv) 0.000625 
Solution: (i) 3.49 
3112. 18 01 
16 
64| 665 
609 
689| 6201 
6201 
х 
12.1801 = 3.49. 
(11) 11.27 
1|1 27. 0 29 
1 
21 27 
21 
222 601 
444 
2447 15729 
15729 
х 





4127.0129 = 11.27. 


(11) Since the number of decimal places is odd, we make 
it even by affixing one 0 to the right. 








0.423 
410. 17 90 13 60 
16 
82 190 
164 
843 2613 
2529 
846 8460 





In the given solution, after bringing down the last 
period, we note that the remainder is not zero. So, a 
pair of zeros can be annexed and the process can be 
continued to find the square root up to 4 places of 
decimals. The given process can be continued still 
further and square root up to the required number of 
decimal places can be obtained. 


Note: 


If a decimal has an odd number of decimal places, 
its square root cannot be correctly found. 








(iv) ‚025 
0. 00 06 25 

00 

02 06 

04 
45 225 
225 

x 





«0.000625 = 0.025. 


Square Root of a Fraction 


(a) If the denominator is a perfect square: 
The square root is found by taking the square root 
of the numerator and denominator separately. 

(b) If the denominator is not a perfect square: 
The fraction 18 converted into decimal. Then square 
root is obtained or the denominator is made perfect 
square by multiplying and dividing by a suitable 
number. Thus, its square root 18 obtained. 


Illustration 4: Find the square root of: 


. 2704 ‚2 44 
O аә (0 25 
.. 354 .. 461 
аз, в 





2704 42704 452x52 52 


49  d49 хт 7 


=й 





Solution: (i) | 


2 


44 444 444 444 6.6332 
25^ J25 455 5 5 


= 1.3266 (nearly). 


(iii) c = 48.2325 = 2.8692 (nearly) 
@ ү. анз ээн m 30.3644 
32x2 8 


= 3.7955 20 





(ii) 








Cube 


Cube of a number is obtained by multiplying the number 
itself thrice. 
For example, 27 is the cube of 3 аз 27 2 3x 3 x 3. 


Cube Root 


The cube root of a given number is that number, which, 
when raised to the third power, produces the given 
number, that is, the cube root of a number x is the 
number whose cube is x. 

The cube root of x is written аз 3/x . 


For example, cube root of 64 is 4 as 4 x 4x 4 = 64. 


Methods to Find Cube Root 






. Method of Factorization 
1, Write the given number as product of prime 
factors. 
2. Take the product of prime numbers, choosing 
one out of three of each type. 
This product gives the cube root of the given 
number. 








Find the cube root of 42875. 
Solution: Resolving 42875 into prime factors, we get 


Illustration 5: 


42875 = 253Х2х7х7х7 


3/42875 = 5x 7 = 35 


II. Short-cut Method to Find Cube Roots of 
Exact Cubes Consisting of up to 6 Digits: 
Before we discuss the method to find the cube 
roots of exact cubes, the following two remarks 
are useful and must be keep in mind. 

] 1=1; 9358 3 251 4 = 64, 59 = 125; 
63 = 216; 73 = 343; 83 = 512; 
93 = 729; 103 = 1000. 

2. Ш the cube ends in 1, then its cube root ends 
in 1. 
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If the cube ends in 2, then its cube root ends in 8 
If the cube ends in 3, then its cube root ends in 7 
If the cube ends in 4, then its cube root ends in 4 
If the cube ends in 5, then its cube root ends in 5 
If the cube ends in 6, then its cube root ends in 6 
If the cube ends in 7, then its cube root ends in 3 
If the cube ends in 8, then its cube root ends in 2 
If the cube ends in 9, then it cube root ends in 9 
If the cube ends in 0, then its cube root ends in 0 


Clearly, from the given: 


161,4064,505,606,9009,000 
268,307. 











The method of finding the cube root of a number 
up to 6 digits, which is actually a cube of some number 
consisting of 2 digits, is best illustrated with the help 
of the following examples. 


Illustration 6: Find the cube roots of the following. 


(i) 2744 (1) 9261 
(11) 19684 (iv) 54872 
(v) 614125 

Solution 


(i) Make groups of 3 digits from the right side. 2 744 
2 lies between 17 and 23, so the left digit is 1. 
744 ends in 4, so the right digit is 4. 

Thus, cube root of 2744 is 14. 


(ii) 9 261 
9 lies between 27 and 37, so left digit is 2. 
261 ends in 1, so right digit is 1. 
Thus, cube root of 9261 is 21. 
(iii) 19 683 
19 lies between 2? and 33, so the left digit is 2. 
683 ends in 3, so the right digit is 7 
Thus, cube root of 19683 is 27. 


(iv) 54 872 
54 lies between 3° and 43, so the left digit is 3. 
872 ends in 2, so the right digit is 8. 
Thus, cwube root of 19683 is 38. 


(iv) 614 125 
614 lies between 8? and 9°, so the left digit is 8. 
125 ends in 5, so the right digit is 5 
Thus, cube root of 614125 is 85. 
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ЕхЕВСІЅЕ- І 

. Find the square root of 4356. 13:24009 =? 

(a) 68 (b) 64 

0.3 b) 0.03 

(57298 (None О ше ds 0.003 a None of these 
. Find the square root of 104976. 14 

(a) 324 (b) 424 14. ——= =? 

(c) 326 (d) None of these s (b) 4.586 

: а) 3. ! 

1 2 square: root 2 d. (c) 8.828 (d) None of these 

a : : 

(с) 480 (d) None of these 15. Find the smallest number, which, when added to 


3579 gives a perfect square. 
. Find the value of 46492304. (a) 27 (b) 24 


(a) 2384 (b) 2484 (c) 21 (d) 18 
(c) 2548 (d) 2684 


. Find the least number, which, when multiplied with 16. If \ + 27 | =1+ Ж. then x equals: 














74088 will make it a perfect square. 169 13 
» lox 250 ? 
44375 
(а) 46.95 (0) 43.75 17. = 
(c) 50.25 (d) 50.00 47 
. J80 «34245 -V125 =? S a | 27 
(а) 204/5 (b) 252 
(с) 15/2 05277227 18. If 4/0.04х04ха -04х 0.04 x Vb, then the value 
a 
250 of 7 is: 
. кт =10 
4? (а) 0.016 (b) 1.60 
(a) 25 (b) 250 (c) 0.16 (d) None of these 
(c) 625 (d) 2500 
. If 4256 Nx = 2, then x is equal to: 19. Jf =? 
(a) 64 (b) 128 
(c) 512 (d) 1024 (a) P (b) 3°? 
. Find the smallest number by which 216 should be (c) 3 (a) None ot these 
divided to make the result a perfect square. 55 411296 ER: 
(a) 4 (b) 3 *„ Т CES 
(с) 6 (d) 2 (a) 6 (b) 7 
c) 8 d) 9 
А = 0.02 ©) = 
21. 4176 - 42401] =? 
(a) 0.4 (b) 4 
(c) 16 (d) 1.6 (a) 14 (b) 15 
(c) 18 (d) 24 
46727 
2003 9 22. //0х415 =? 
(а) 30.79 (5) 32.29 (a) 5 J6 (b) 64/5 


(c) 31 (d) None of these (c) 5 (4) J30 


TEE 
з V4 ^ 
e ый 
(а) 23 (5) 24 
5.3 
(с) 1 (д = 
24. \[248+ 52+ J144 =1 
(a) 14 (b) 16 
(c) 16.6 (d) 18.8 
25. 40.0009 N 0.01 = ? 
(a) 3 (b) 0.3 
1 
(с) 3 (d) None of these 
26 — ? 
dE 
1 
(а) 20-22) 
1 
(5) 34242 
(©) 3-242 
(d) 3-242 
27. 1f | шан, then x is equal to: 
169 39 
(a) 108 (b) 324 
(c) 2916 (d) 4800 
28. Jua iae iz =? 
(а) 3 (b) 4 
(c) 6 (d) Greater than 6 
112 576 256 
29. x x =? 
4196 12 8 
(а) 8 (0) 12 
(с) 16 (4) 32 
3 4. 
30. If J12 = 3.464, value of Ef is: 
(a) 3.17 (b) 3.464 
(c) 3.1753 (d) None of these. 
31. If 15625 = 125, then the value of: 














015625 «4156.25 + 41.5625. is 


(a) 1.3875 (b) 13.875 
(c) 138.75 (d) 156.25 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 
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. If 40.03x0.3xa = 0.03 x 0.3 xb, the value of > 18: 


(а) 0.009 (0) 0.03 

(с) 0.09 (d) None of these 

Given that 4/4096 = 64, the value of 4/4096 + 
44096 + 004096, is: 


(a) 70.4 (b) 70.464 

(c) 71.104 (d) 71.4 

If 1+ @ А the value of x is: 
2401 7 

(a) 3 (b) 1 

(c) 5 (d) 7 


Which of the following numbers, wherein some of the 
digits have been suppressed by symbols, can possibly 
be the perfect square of a 3 digit odd number? 








(a) 65 xxx 1 (b) 9 xx 1 
(c) 10 ххх 4 (d) 9 хххххх 5 
| 0.324 x 0.081x 4.624 
1.5625 x 0.0289x72.9x64 — 
(a) 24 (b) 2.40 
(c) 0.024 (d) None of these 
| 512 
Find the cube root of 33757 
(а) 12/15 (0) 16/25 
(с) 8/15 (d) None of these 
«0.01 4 40.0064 =? 
(a) 0.3 (b) 0.03 
(c) J0.18 (d) None of these 
Find the cube root of 15.625. 
(a) 3.5 (b) 2.5 
(c) 4.5 (d) 5.5 
What is the value of 4/000064 ? 
(a) 0.4 (b) 0.08 
(c) 0.04 (d) 0.16 
What is the value of 3/4441 + V16 + 4/4 
(a) 3 (b) 5 
(c) 7 (d) 9 
The least number by which 14175 be divided to 


make it a perfect square is: 





(a) 3 (b) 5 
(с) 7 (4) 15 
So is equal to: 
+ 
(a) 4+ V15 (b) 4 - Wis 
1 
(с) 2 (d) 1 


3.6 


44. 


45, 


46. 


47. 


48. 


49. 


50. 


51. 
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42444216, 
496 | 
(а) 24/6 (b) 6/2 
2 
(c) 2 (d) Е 


Given that 4/20 = 4.472, find the square root of 


2 : 
22 up to two places of decimals. 





(a) 1.56 (b) 1.69 
(c) 1.49 (d) None of these 
If a MES and b = 45-1 then the value of 
45-1 J5 +1 
at+ab+h .. 
See eis 
a -ab b! 
: œ) $ 
шал 3 
3 522 
Oe @ 5 


The least number by which 10584 be multiplied to 
make it a perfect square is: 
(a) 2 (b) 3 
(c) 6 (d) 8 
The smallest number which is a perfect square and 
contains 7936 as a factor 1s: 


(a) 12008 (b) 246016 
(c) 61504 (d) 240616 
0.00059049 = ? 

(a) 0.243 (b) 0.0243 
(c) 0.00243 (d) 0.000243 


Given that ./10 = 3.16, what is the value of 121 


to one place of decimal? 








(a) 0.16 (b) 0.06 
(c) 0.6 (d) 0.016 
| 0.256х0.081х 4.356 > 
1.5625 х0.0121х129.6х64  ' 
(а) 0.0124 (5) 0.124 
(с) 0.0024 (4) 0.024 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


A general wishing to draw up his 16160 men in the 
form of a solid square found that he had 31 men 
over. The number of men in the front row 15: 

(a) 127 (b) 123 

(c) 137 (d) 129 

The areas of two square fields are 420.25 m? and 
441 m), respectively. The ratio of their sides is: 
(a) 20:21 (b) 40:41 

(c) 41:42 (d) 40:42 

A General wishing to draw up his 5180 men in the 
form of a solid square found that he had 4 men less. 
If he could get four more men and form the solid 
square, the number of men in the front row is: 

(a) 68 (b) 72 

(c) 78 (d) 82 

The largest number of three digits which is a perfect 
square is: 

(a) 900 (b) 841 

(c) 961 (c) 784 

What least number should be subtracted from the 


15 
square root of 21—— so that the result is a whole 
number? 89 
(a) 15/289 (b) 7/17 
(c) 10/17 (d) 5/17 
The smallest number which when subtracted from 
the number 62512 makes it a perfect square is: 
(a) 22 (b) 32 
(c) 12 (d) 2 
The largest number of five digits which is a perfect 
square is: 
(a) 97344 (b) 98596 
(c) 99856 (d) None of these 
By what least number, 2450 be multiplied, so that 
the resulting number is perfect square? 
(a) 8 (b) 10 
(c) 5 (d) 2 
The smallest number by which 3600 must be 
multiplied to make it a perfect cube is: 
(a) 40 (b) 60 
(c) 20 (d) 15 
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EXERCISE-2 


(Вла5Ер ON Memory) 





. If 4/4096 = 64, then the value of 


440.96 + 0.4096 + 0.004096 + \/0.00004096 up 
to two decimal places is: 
(a) 7.09 (b) 7.10 
(c) 7.11 (d) 7.12 
[SSC (GL) Prel. Examination, 2005] 


. 3/19683 =?х3 
(a) 90 


(c) 3 
(e) None of these 


[Corporation Bank, PO Examination, 2006] 


- 4/41024 + 47921 x 48.5=? 


(a) 586.5 (b) 423.5 
(c) 348.5 (d) 521.5 
(e) None of these 





(b) 27 
(d) 18 


[Corporation Bank, PO Examination, 2006] 


42500 + V961 = (2) 


(а) 81 
(с) 6561 
(e) None of these 


[Central Bank of India, PO Examination, 2006] 


(b) 3 
(d) 9 


. The digit in the unit's place in the cube root of 21952 
1s: 








(a) 8 (b) 6 
(c) 4 (d) 2 
[SSC (GL) Prel. Examination, 2000] 
1 
. Given 4/5 = 2.2361, 43 = 1.7321, then 
nid 5—8 
18 equal to: 
(a) 1.984 (b) 1.9841 
(c) 1.98 (d) 2 
[SSC (GL) Prel. Examination, 2000] 
№625 , 14 x lj... Tm 
и 55 ioo 18 equal to: 
(a) 15 (b) 5 
(c) 0.5 (d) 1.5 


[SSC (GL) Prel. Examination, 2000] 


8. 


The square root of (272? - 1282) 18: 
(а) 256 (0) 200 
(с) 240 (4) 144 
[SSC (GL) Prel. Examination, 2000] 


. The square root of 0.9 is equal to: 





(a) 0.3 (b) 0.03 
(c) 0.94 (d) 0.81 
[SSC (GL) Prel. Examination, 2000] 
The val f хир 1 
» The value of gz; is equa to: 
(a) 0.048 (b) 0.84 
(c) 0.48 (d) 0.084 
[SSC (GL) Prel. Examination, 2002] 
. The square root of 0.342% 0:684 i 
0.000342 x 0.000171 
(a) 250 (b) 2500 
(c) 2000 (d) 4000 


[SSC (GL) Prel. Examination, 2002] 


. The sum of 40.01 +40.81+ v1.21 + 40.0009 is: 


(a) 2.1 
(c) 2.03 


(b) 2.13 
(d) 2.11 


. If cube root of 175616 is 56, then the value of 3/175.616 





+ 3/0.175616 + 3/0.000175616 is equal to: 


(a) 0.168 (b) 62.16 
(c) 6.216 (d) 6.116 
[SSC (GL) Prel. Examination, 2002] 


. Given J2 = 1.414, then the value of J8: + +32 


— 428 + 4/50 is: 
(a) 8.484 
(c) 8.426 


(b) 8.526 
(d) 8.876 
[SSC (GL) Prel. Examination, 2003] 


. 40.004096 is equal to: 


(a) 4 
(c) 0.04 


(b) 0.4 
(d) 0.004 
[SSC (GL) Prel. Examination, 2003] 


5 
. If Л5 = 3.88, then what is the value of È ? 


(a) 1.293 
(c) 1.29 


(b) 1.2934 
(d) 1.295 
[SSC (GL) Prel. Examination, 2003] 


3.8 


17. 


18. 


19. 


20. 


21. 


22. 
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If the square root of 5625 18 75, then 


45625 +) = 


(a) 9 
(c) 82.80 


5625 + 


(b) 83.25 

(d) 8.325 
[SSC (GL) Prel. Examination, 2002] 
What approximate value should come in place of 
the question mark (?) ? 


36.0001 + 5.9998 х 4/9 = 108.0005 


(a) 18 (b) 16 
(c) 256 (d) 316 
(©) 325 


[Bank of Maharashtra PO Examination, 2003] 


41223.9975 =? 


(a) 110 (b) 144 
(c) 34 (d) 12.55 
(e) 125 
[IBPS Jr. Executive Examination, 2002] 
4420800 2? 
(a) 12 (b) 120 
(c) 140 (d) 102 
(e) 1020 


[IBPS Jr. Executive Examination, 2002] 


3.001 
410000 4 — 
4.987 


of 1891.992 = ? 








(а) 2500 (0) 1230 
(с) 1640 (4) 1525 
(е) 2130 
[Сапага Bank PO, 2003] 
N= dE 75 
(а) —562.5 (b) 75 x — 75 
(c) 1500 (d) Cannot be determined 


(e) None of these 


[NABARD Assistant Manager Examination, 2002] 


23. 


24. 


(1.5? x 40.0225 =? 
(a) 0.3375 (b) 3.275 
(c) 32.75 (d) 0.0373 


(e) None of these 
[Andhra Bank Specialist Officer's 


Examination, 2002] 
-4/3 
(=) simplifies to: 
125 


625 625 
0 16 Ез 
625 16 
2-5 d) — 
©) 32 т 625 


[SSC (GL) Prel. Examination, 2000] 


26. 


27. 


28. 


29. 


30. 


31. 


32. 





14-42 |-55/2 - | 
Le e dg шил to: 
SONS ENS (5) 245 «6 
(с) 45-46 ЕЕ 


[SSC (GL) Prel. Examination, 2000] 


1 
If x 2 7 — 443, then the value of x + — is: 
x 


(a) 343 (b) 843 
(с) 14 + 84/3 (4) 14 

[SSC (GL) Prel. Examination, 2000] 
714 x (343)°5 is equal to: 
(a) Г. (0) 49 
(c) 7 (4) 7,7 

[SSC (GL) Prel. Examination, 2000] 
One less then (49)? is exactly divisible by: 

















(a) 50 (b) 51 
(c) 14 (d) 8 
[SSC (GL) Prel. Examination, 2000] 
Thevalueor (14 (1 : Їн Н (+ : ) 
i x х+1 х+2 x+3 
1 
(а) 1+— (b)x +4 
x+4 
1 +4 
© — (42 
х х 
[SSC (GL) Prel. Examination, 2000] 
11121 | 2 53 7 
TM E NEA ERU 2.5.3]. 
When (5 4 3 6 is divided by 5 "^ 18” 
the result is: 
(a) 5-1. (b) 24 
10 18 
(9 3l (das 
6 10 
[SSC (GL) Prel. Examination, 2000] 
2 2 
45-43 RS 45-43 is equal to: 
45-43) A543 
(a) 64 (b) 62 
(c) 66 (d) 68 


[SSC (GL) Prel. Examination, 2000] 
If 2525 is divisible by 26, the remainder is: 
(a) 1 (b) 2 
(c) 24 (d) 25 

[SSC (GL) Prel. Examination, 2000] 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


6-46--46--- 


(а) 623 
(c) 3 1/3 


(b) 6 
(d) 3 
[SSC (GL) Prel. Examination, 2000] 
(16)916 х (16)994 х (292 is equal to: 
(a) 1 (b) 2 
(c) 4 (d) 16 
[SSC (GL) Prel. Examination, 2000] 
A number when divided by 68 gives the quotient 269 
and remainder zero. If the same number is divided 
by 67, the remainder is: 
(a) 0 (b) 1 
(c) 2 (d) 3 
[SSC (GL) Prel. Examination, 2000] 
Find the value of * in the following: 
2.2 * 1 2 1 
+ х = х + 
3 7 7 4 3 6 
(b) 0.6 





1 


1 
(a) — 

6 
(c) 0.006 (d) 6 
[SSC (GL) Prel. Examination, 2002] 
A certain amount of money is distributed among A, 
B and С. A gets 2 and B gets lof the whole amount. 

4 


If C gets 7.81, then В gets: 


(a) 530 (b) $36 
(c) $32 (4) 540 


[SSC (GL) Prel. Examination, 2002] 


If * means adding 6 times the second number to the 
first number, then (1 * 2) * 3 equals: 








(a) 121 (b) 31 
(c) 93 (d) 91 
[SSC (GL) Prel. Examination, 2003] 
Find the value of x а 
1 3 1 
1+ 0Ё--- 
1-1 6 2 4 
2 
(а) 6 (b) 8 
(c) 4 (d) 2 


[SSC (GL) Prel. Examination, 2003] 


A man spends i of his income on food, 2 of his 


Я 1 —- 
income on house rent and — of his income on clothes. 
5 


If he still has 2400 left with him, his income is: 


41. 


42. 


43. 


44. 


45. 


46. 


47. 
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(a) 54000 
(c) 56000 


(b) 25000 

(4) 27000 
[SSC (GL) Prel. Examination, 2003] 
If a * b = 2a + ЗЬ, then the value of 2 * 3 +3 * 
4 is: 
(a) 24 
(c) 32 


(b) 31 
(d) 34 
[SSC (GL) Prel. Examination, 2002] 


4 4 
The simplified value of Ka 2 74 18: 


(а) 216 
(c) 25 


(b) 212 
(d) 27 
[SBI PO Examination, 2000] 


The value of the following is: 


10+ 28) 084/54/225 


(b) 8 
(d) 4 
[Bank of Baroda PO, 1999] 


(a) 10 
(c) 6 


i a for of a number is 15. What is 40 per cent 
3 


of that number? 
(a) 136 
(c) 72 


(b) 140 
(d) None of these 
[IBPS Jr. Executive Examination, 2002] 


By how much is : of 200 greater than 2 of 125? 
5 


(a) 15 (b) 3 
(c) 5 (d) 30 

[Canara Bank PO, 2003] 
Which of the following has fractions in ascending 
order? 


(12210225. за 22722 
3757971179 5737971179 
89732 2 

(с) WO 44901443 630 ( о 
9711797573 5737117979 


[NABARD Asst. Manager Examination, 2002] 


What should come in place of the question mark (?) 
in the following equation 


4775 + 470 x 473 - (ao 


(a) 3 
(c) 6 


1 
b 227 
as 


(d) 3.5 
[BSRB Patana PO, 2001] 
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49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


2. 
(10008.99) 5580 x 0.4987 =? 


10009.001 
(a) 3000 (b) 300000 
(c) 3000000 (d) 5000 


[BSRB Bhopal PO, 2000] 
Multiply the difference between the two lowest 
numbers with the difference between the two highest 
numbers in the following sequences: 


89, 7, 91, 72, 31, 25, 18, 89, 16, 58, 38, 42, 86 


(a) 18 
(c) 81 


(5) 77 
(4) 16 
[NABARD, 1999] 


: of a number is equal to 2 of the second number. 


If 35 is added to the first number it becomes four 
times of second number. What is the value of the 
second number? 
(a) 125 
(c) 40 


(b) 70 
(d) 25 

[NABARD, 1999] 
93 x 81? + 2P = (3)? 
(a) 3 
(с) 5 


(b) 4 

(4) 6 
[Punjab and Sind Bank PO, 2010] 
(35)? + 4125 + (25)? +125=? 
(а) 200 (b) 250 
(с) 150 (4) 100 

[Punjab National Bank PO, 2010] 

(2)? x (12)? + (48)? = 81 


(а) 26 (0) 32 
(c) 9 (d) None of these 
[Punjab National Bank PO, 2010] 
41225 2 ? 
(a) 25 (b) 45 
(c) 55 (d) None of these 


[Haryana Grameen Bank PO, 2009] 
Which number should replace both the question 
marks in the following equation 


? 16 

49 7 
(a) 48 (b) 18 
(c) 38 (d) 28 


[Haryana Grameen Bank PO, 2009] 


J898 x (12.005)? + ? = 5000 
(а) 680 (5) 720 
(с) 750 (4) 620 
[RBI (Grade *B^) PO, 2009] 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 





4//44944 + 452441 = ? 
(a) 312 (b) 441 
(c) 485 (d) None of these 

[Andhra Bank PO, 2008] 
Which number should replace both the question 
marks in the following equation? 


? 76 

171 9 
(a) 114 (b) 116 
(c) 57 (d) 176 


[Andhra Bank PO, 2008] 
(12)? + (61)? = (199)? — (?) — 420 
(а) 165 (5) 198 
(с) 182 (4) 174 
[Uttrakhand СВО PO, 2007] 


Which number should replace both the question 
marks in the following equation? 


э 59 

944 7 
(а) 218 (5) 236 
(с) 244 (4) 264 


[Uttrakhand СВО РО, 2007] 
3/4663 + 349 = ? + 21.003 
(а) 7600 (0) 7650 
(с) 7860 (4) 7680 
[IBPS Bank PO, 2011] 


46354 x 34.993 =? 


(a) 3000 (b) 2800 
(c) 2500 (d) 3300 
[IBPS Bank PO, 2011] 
413317 ? 
(a) 27 (b) 21 
(c) 17 (d) None of these 


[OBC PO Examination, 2009] 
244 + 224 =? x 202 
(a) 20 (b) 4 
(c) 2 (d) 16 
[United Bank of India PO Examination, 2009] 


Which number should replace both the question 
marks (?) in the following equation? 


? _ 256 

576 ? 
(а) 384 (b) 398 
(©) 404 (4) 416 


ПОВ PO Examination, 2009] 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


Which number should replace both the question 
marks in the following equation? 


2 _ 243 

432  ? 
(a) 308 (b) 312 
(c) 324 (d) 316 


[SBI PO Examination, 2008] 


What is the least number that can be added to the 
number 1020 to make it a perfect square? 


(a) 65 (b) 12 
(c) 59 (d) 4 
[Indian Bank PO Examination, 2011] 
(2) = 4913 
(а) 27 (0) 19 
(с) 17 (4) 29 


[Indian Bank PO, 2011] 


348 + 29 x 15 + 156 = (?)? + 120 
(a) 12 (b) 6 
(c) 36 (d) 9 


[Corporation Bank PO Examination, 2011] 
(4 x 4P + (512 + 8* х (32 х 8* = (2 x 2)’ +4 
(a) 8 (b) 12 
(c) 6 (d) 14 

[Corporation Bank PO Examination, 2011] 


(24392 -21)« (48-7) = (y 
(a) 4 (b) - 4 
(c) 12 (d) 6 
[Corporation Bank PO Examination, 2011] 


(48 x 48)? +9) = (2 +-/8—340 
(a) 7 (b) 19 
(c) 18 (d) 9 
[Bank of Baroda PO Examination, 2011] 
Sum of square of the first number and cube of the 


second number 18 568 together. Also square of the 
second number is 15 less than the square of 8. What 


18 the value of 2 of the first number? (assuming both 
5 


the numbers are positive) 
(a) 18 (b) 8 
(c) 9 (d) 16 
[Bank of Baroda PO Examination, 2011] 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 
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(D = 729 
(а) 14 (0) 7 
(с) 19 (d) None of these. 
[Bank of India PO Examination, 2010] 
42809 =? 
(a) 43 (b) 47 
(c) 57 (d) 53 
[IDBI PO Examination, 2009] 
1 1 
The expression (2 + 42 y+ + equals: 
(2+/2) (2948) 
(а) 44/2 (b) 22 
(с) 4-42 (d) 24/2 
[UPPCS Examination, 2012] 
The square root of 0.09 18: 


(a) 0.30 
(c) 0.81 


(b) 0.03 
(d) 0.081 
[SSC (GL) Examination, 2010] 


If ЦЕ 2228 = — then the value of x 15: 
961 31 


(a) 63 (b) 61 
(c) 65 (d) 64 
[SSC (GL) Examination, 2011] 


If oe Е > then the value of x is: 


(aj 2192 (b) 160 
9 
(c) 1443 (d) 169 
9 
[SSC (GL) Examination, 2011] 
If 4/3 +52 = а +26, then the values of а and 
Јав +В 
b are, respectively: 
9 4 3 4 
a) —,— b) —, — 
(а 5 15 (5) 11 33 
9 2 3 4 
(E S ja 
10 5 5 15 


[SSC (GL) Examination, 2011] 
If = 64 and b = 289, then the value of 


ЕБЕТ} i 


(a) 212 
(c) 4 








(b) 2 
(d) -2 
[SSC, 2014] 
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82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


If Jx = 43 – 4/5, then the value of x? — 16x + 6 is: 
(a) 0 (b) -2 
(c) 2 (d) 4 

[SSC, 2013] 


24/40 — 44/320 + 33/635 — 34/5 is equal to: 








@) 2440 (b) 0 
(c) ¥340 (d) 3/660 

[SSC, 2012] 
The square root of Ч 1з) 27 (0.75+ (0.75) +1) is: 
(a) 1 à : 
(c) 3 (d) 4 


[SSC, 2011] 


Given that 44096 = 64, the value of 4/4096 + 
440.96 + 4/0.004096 15: 


(a) 70.4 (b) 70.464 
(c) 71.104 (d) 71.4 





[SSC, 2011] 
If a2 = 2, then (a + 1) is equal to: 








(à а-1 ъ) 2 
а-1 

gan ө) 2 

3—2а 3-2а 

[SSC, 2010] 

The square root of eo 29) 12012017 75+ (0.75 +1] is: 
(а) 1 E 2 
(c) 3 (d) 4 


[SSC, 2010] 





3.608}; — (13.392)? is equal to: 
(a) 0.6 (b) 0.06 
(c) 1.8 (d) 2.6 
[SSC, 2010] 

9.5x0.0085x189 = 
0.0017 x1.9x2.1 

(b) 45 

(d) 225 


The square root of 





(a) 15 
(c) 75 

[SSC, 2010] 
The largest among the numbers J7 — 5, 





45-43,49-47, «11-49 is: 
(a) 47-45 (5) 45-43 
()-9-/7 (d) 311-9 


188С, 2010| 


91. 


92. 


93. 


Directions (О. 94—101): 





41000000.000001 =? 
(a) 1000 (b) 100 
(с) 1000.001 (4) 10000 
(е) 999 
[IBPS PO/MT, 2013] 
[547 + V7) x(4V7 +87) |-a9y =? 
(a) 143 (b) 72-7 
(c) 134 (d) 704/7 


(e) None of these 
[IBPS PO/MT, 2012] 


433124 x 4/2601 - (83)? = (2)? + (37)° 
(a) 37 (b) 33 
(c) 34 (4) 28 


(e) None of these 
[IBPS PO/MT, 2012] 


What approximate value should 


come in place of the question mark (?) in the following 
questions? (Note: You are not expected to calculate the 
exact value.) 


94. 


95. 


96. 


97. 


98. 


8787 4343x450 =? 
(a) 250 (b) 140 
(c) 180 (d) 100 
(e) 280 
[IBPS PO/MT, 2012] 
3/54821х(303--8) = (2)? 
(a) 48 (b) 38 
(c) 28 (d) 18 
(e) 58 
[IBPS PO/MT, 2012] 
[V8 + 4/8) х (8/8 + 74/8)]- 98 =? 
(a) 248 (b) 8-8 
(c) 382 (d) 386 


(e) None of these 
[IBPS PO/MT, 2011] 


411449 x 4/6241 — (54)? = J? + (74? 
(a) 3844 (b) 3721 
(c) 3481 (d) 3638 


(e) None of these 
[IBPS PO/MT, 2011] 


46354 x34.993 =? 

(a) 3000 (b) 2800 
(c) 2500 (d) 3300 
(e) 2600 


[IBPS PO/MT, 2011] 


99. 3/4663 +349 = ?+21.003 


(a) 7600 (b) 7650 
(c) 7860 (d) 7560 
(e) 7680 


[IBPS PO/MT, 2011] 
100. (15.01) x 4/730 =? 


(a) 6125 (b) 6225 
(c) 6200 (d) 6075 
(e) 6250 


[SBI Associates Banks PO, 2011] 





101. 4/54 x 4/2120 + 4/460 =? 


(a) 120 (b) 140 
(c) 160 (d) 180 
(e) 200 


[IOB PO, 2011] 


Directions (О. 102-107): In the following questions 
two equations numbered I and II are given. You have 
to solve both the equations and 

Give answer If 


(а) x * y 

(b) x 2 y 

(c) x «y 

(d) x S y 

(e) x = у or the relationship cannot be established. 
102. 1, 4/25х7-125-0 


п. J361y +95 =0 
[Allahabad Bank PO, 2011] 
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5 5 Jx 


103. I. —-— - — 
7 21 42 


у vy 250 


П. 4 46) Jy 


[Allahabad Bank PO, 2011] 


1 
104. I. (625) х--41225 =155 


П. 4/96у+13= 279 
[Allahabad Bank PO, 2011] 
105. І. 5x? -18x +9 =0 
П.Зу”-5у-2-0 
[Allahabad Bank PO, 2011] 


[Allahabad Bank PO, 2011] 





107. 4/52 х14—6х7+(4)' =18 
(a) 1 (b) 3 
(c) 4 (d) 5 
(e) None of these 
[Indian Bank PO, 2010] 
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ANSWER KEYS 





Ехєвс:5Е-1 
1. (c) 2. (а) 3. (а) 4. (с) 5. (а) 6. (d 7. (а) 8. (с) 9. (а) 
13. (а) 14. 15. (с) 16. (а) 17. 18. (а) 19. (b) 20. (d) 21. 
25. (b) 26. 27. (b) 28. (b) 29. 30. (c) 31. (c) 32. (a) 33. 
37. (c) 8 39. 40. (с) 41. 42. (с) 43. (b) 44. (c) 45. 
49. (b) : : 52. (a) : 54. (b) 55. (c) 56. (с) 





ExERcisE-2 


1. (c) 4. (b) 6. (b)  7.(b 8. (c) 3 п. 





13. б : : : 18. я 20. о : 23. 
25. : б с о 30. о 32. с : 35. 
37. о 6 : о 42. : 44. : : 47. 
49. о 6 6 : 54. c 56. с : 59. 
61. : : с : 66. : 68. : : 71. 
73. : c c о 78. c 80. : : 83. 
85. б a c : 90. : 92. : б 95. 


97. : . (e) 100. . (c) 102. (e) 103. (c) 104. (a) 105. . (c) 107. 





EXPLANATORY ANSWERS 


Exercise- | 


1. (c) The prime factors of 4356 are 2. (a) 
2х2х3х3х11х 11 





435622x2x3x3x1lI x 11 


4356 
2178 
1089 


363 
i| 121 -. Square root of 104976 is 324. 


11 3. (a) __ 460 __ 
1 4 | 21 16 00 











- 





— | 





86 | 516 


44356 = 2? x3! x1)? 


-2x3xl1l- 66. x -. Square root of 211600 is 460. 








4. 


5. 


10. 


11. 


12. 


13. 

















(c) 2548 
2|6 49 23 04 
4 
45 249 
225 
644 2423 
2016 
5088 40704 
40704 
x 
2. 46492304 = 2548. 
(а) 74088 2 2X 2X 2 X 3X 3x 3X 7x 7 x 7 


?-(252/х(3х3)/х(7х7)х(2х3х27) 
Therefore, required number = 2 x 3 x 7 = 42. 





(d) V10 x4250 = 4/2500 = 50. 
(а) 480 434/245 – 125 = A 5 +215 – 54/5. 


= 2045. 





250 250 
. (c) Let, “= = 10. Then, Vx = —— = 25 
© Ух 10 


x = (25)? = 625. 


16-24x = х= 8 о, x= 64. 
(c) We know that 
21622x2x2x3x3x322x3?x6 


Thus, E = 22 x 32 = 62. 





Therefore, 216 should be divided by 6, so that the result 
is a perfect square. 


Ух = 0.02. Тһеп, 
200 


Vx = 200 x 0.02 or, 4х-4 
So, х = 16. 


à 46727 _ 4/6727 | Ли 
47 47 


9 3 
4009 = |—— 22. 
(a) i00 105903 


(c) Let, 





( 








14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
22. 


23. 


24. 


25. 
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14 _ 148-42) 143-42) 
® ров ра: 92 
= 2(3 – 4/2) = 2(3 - 1.414) 
= 2 х 1.586 = 3.172. 
(c) The number nearest to 3579 which is а perfect square 


is 3600. 
Required number = 60? — 3579 = 21. 


142) geh 
(a) 169 13 





196 үүх 
169 13 
14 x x 14 
or, —=1+— or, —-—-1 
13 13 13 13 
x 1 
or, —=— or x-l. 
13 13 
(с) (9375: _у4375 _ с = 25. 
Ио 
(а) J0.016a = 0.016 x Jb 








a 0.016 a a 
— E => = 0.016 >- = 0.016. 
E 40.016 Ё b 


® ear - В ДБ" 
= 83m = 33132, 














41296 
(d) Let, m 
2.25 
Then, 39. NE 
x. 2325 
ог, x? = 36 yee 
100 





_ В6х225 6x15. 
x = 9. 
100 10 
(b) 176+ 4/2401 = 4176 +49 = 4225 = 15. 


(а) J10x 3/15 = 150 = J25x6 





























7405 x V6 = 546. 
(a) 44 B 2 VB 4-3 1 
B Aa Мз 2 2 AB 





(b) 2484 524 -Vi44 = [248 + /52 +12 


= 248 + J64 
= /248 +8 


-4/256 = 16. 
40.0009 _ [0.0009 
40.01 0.0100 


9 3 
-——---03. 
100 10 





(b) Given expression 
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35. (a) The square of an odd number cannot have 4 as the 
unit digit. The square of a 3-digit number will have at 


Ї 2e 1 _ уд»у $4242 
49-48 49-48 49-48 9-8 











26. (4) 








least 5 digits and at the most 6 digits. 








23-4245. 36. (c) Given expression 

x _ 54 х _ 54 54 -| 324х81х 4624 

27. (D 4160 з9 169 39 39 15625 x 289 x 729 х 64 
(Sum of decimal places being equal in numerator and 
54 54 : 
x = — x — x169 = 324. denominator) 

xod 18x9x68 3 

28. (b) Let, given expression - x Rive = = 0.024. 


Then, /I24x 2x => 12 +х= х? 


x-x-12-20 or (х - 4)(х + 3) = 0 


So, х = 4 (neglecting х = -3). 











37. 





“125х17х27х8 125 


(с) 12 ZEIT 
3375 3x3x3x5x5x5 








_2х2х2 _ 8 























29. (d) Given expression o 
3x5 15 
112 24 16 р : 
—u um. - 32. 38. (a) Given expression 
3 л irs = 40.01 + 0.08 = 40.09 
Д +2 АО 
s e d; 5 б | -|2 3.03 
3.464 x11 me ae 
T х 
= —— = 3.1753. 
12 39. (b) 415655 = POS axxo 
31. (c) Given expression 1000 2х2х2х5х5х5 
5х5 5 
15625 15625 ат 
= ‚|/ = =— = 2.5. 
шээг 100 ` V10000 2x5 2 
125 125 
125510 710 40. (c) 4/0.000064 = 3 M Lon 
1000000 
= 125 + 12.5 + 1.25 = 138.75. 
Er 4x4x4 
32. (а) \/0.03х0.3ха = 0.03 x 0.3 x Jb 7 4100x100x100 
> E = 40.03 x 0.3 = = 0.04. 
b 100 
> гн 0.03 x 0.3 41. (а) + 162 V4 
5 =3/21+4+2 = 3/27 
ог, 57 0-009. =33х3х3 = 3. 
42. (с) 14175 2 5x 5x3x3x3x3x7 
33. (b) 4096 + 40.96 + J.004096 = 52% 34% 7 
- (4096 + 026 & meee It must be multiplied by 7. 
43. (b) 45-43 5-33 
ig um POE м5 +33 3-3 
10 1000 5-459. 543-2415 
= 64 + 6.4 + 0.064 = 70.464. 5-3 2 











| 2176 х 
1-1 =14 
(0) 2401 l 7 





.24-415) , д 
1 




















34. 
х 225 15 J24 +4216 44х6--4/36х6 
=> 1+2=,1+ = 1+ 44. (c) Е 
7 2401 49 496 4Л6х6 
64 8 1 24/6 + 6/6 846 
= |-----1-- € x=1 = = = 2. 
9 7 7 44/6 4 6 
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52. (a) The number of men in the front row is the square 
4.472 
45. (c) 22 Үр Ee 1.491 = 1.49. root of 16160 — 31, that is 16129, which is 127. 
? 53. (c) Ratio of their sides is the ratio of their square roots 
4 2 
46. (b) a “уун 5+1 _ ызы) _ = 442025 : /441 
5-1 %5+1 (45) -@ = 20.5:21 = 41:42. 
5414245 54. (b) The number of men in the front row is the square 
51. root of 5180 + 4, that is 5184, which is 72. 
55. (c) The largest number of three digits 18 999, 
6425 73445 (c) p 8 
1 2 .3 [999 
Е Sch (45-10 zig. = 
м5 +1 45-1 (5) -0 61| 99 
61 
2541-245 64245 3-45 EE 
5-1 4 2 | : 5 
Required number is (31) = 961. 
э кз 8845У:50-45) | 
4 15 6084 [78 
56. (с) 21— == =| — 
289 289 17 
9-5-6/5-9-5-645 28 
E 5 Tu 78 10 
-. Square root = — =4—. 
аһ = 1 17 17 


a +аь+ 7-1 8 4 
dà -ab*b 7-1 6 3 





Least fraction to Бе subtracted ==. 








47. (с) 10584 -4х9х2х7х7х3 PH. eon 
= 22 х 32 х 72 х2хз 2162 5 12 

This must be multiplied by 6. 4 

48. (b) 7936 4x Ax Ax A x 31 ме 25 
To make it a perfect square, we multiply it by 31 ——— 


The required T smallest number 
= 7936 x 31 = 246016. So, 12 is the smallest number, which, when subtracted 


59049 from 62512 makes it a perfect square. 
49. (b) 4.00059049 = 























100000000 462500 = 250. 
4/59049 58. (c) Largest number of 5 digits = 99999. 
4100000000 316 
-28 . 0.0243. 3 999 99 
10000 9 
si | 4 -| 4х10 _ 4/4х-10 61 99 
< © quai 12110. Ji = s 
oF JIO -2x316 3756 
11 11 143 
-$22 = 0.57 = 0.6. The required number = (316)? = 99856. 


59. (d) 24502 5x 5x 7x 71 x2 
2450 must be multiplied by 2. 
60. (b) 3600 =2x2x2x2x3x3x5x5 
eg x2? x3? x 5? 
= 0.024. -. 3600 should be multiplied by 2 x 2 x 3 x 5, that is 
60, to make it a perfect cube. 


5]. (d) Given expression 


4 256x81x4356 
~ 815625 x121x1296 x 64 
16x9x66 
~ 125x11x36x8 
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10. 


11. 


12. 


13. 


- (е) 319683-0х3 ^ 777 75 
- (e) 41024 + 4/7921 x48.5 = /32 +89 x 48.5 





EXERCISE-2 


(Вл5Ер ON Memory) 





. (©) Given expression = 6.4 + 0.64 + 0.064 + 0.0064 


= 7.1104 = 7.11 


419683 _27 


ЕЮ 





= \121х 48.5 =11 48.5 = 533.5 





. (b) 45/2500 + V961 = 5031 = 4/81 =9 


Now, (2)? = 9 A223 


. (a) 21952 = 4х4х4х7х7х7 


37195 =4х7= 28. 


():222 NN EN 
45-43 45-13 45-43 


_ №5+\3 _ 2.2361+1.7321 
5-3 2 

















= 15 = 1.9841. 





4625 14 1 25 14 11 
х х - х х - 
11 425 4196 И 5 14 


(с) 4272! -128' = (272 +128)(272 -128) 
= 4400x144 


=20х12 =240. 








(b) 





- [23,410 
x 43-45 Ло 


_ 3x3.16 9.48 
10 


4/0441. 44121 
4/0.625 625 25 
0.342 x 0.684 342 x 684 x 105 

0.000342x0.000171 342х171 
= 4 x 10° 
Square root of 4 x 10° = 2 x 10? = 2000. 


= 0.94. 





(b) = 0.84. 











(c) 








(b) 40.01 0.81 + v1.21 + 0.0009 
20.1 09 + 1.1 + 0.03 = 2.13. 


© 3175.616 = —2° —5.6 
10000 10 


40.175616 = 3 ны 0.56 


1000000 100 














3/0.000175616 = 3| исы = 0.056 
1000000000 1000 


Required answer = 5.6 + 0.56 + 0.056 = 6.216. 





- (а) J8 +2432 - 2/128 + 4/50 





= 242 « 2x 442 -3х84/2 + 4 х 54/2 
242 +8402 244/2 + 204/2 
64/2 = 6 х 1.414 = 8484. 








. (b) 0.004096 = 4/000.16))° = 4046 = 04. 


ор 5x3. 1S AR 
п X3. 3 


. (b) 45625 +/56.25 + 40.5625 














5625 + 5625 4 15625 2254.22 б 75 
100 1000 10 100 


= 75 + 7.5 + 0.75 = 83.25. 


о, V?=— or 40-18 or ? = 324 = 325. 


‚ (с) ? = ./1223.9975 = 34. 
- (а) ? = 4. 20800 = 144. = 12. 


- (b) 41000 EL of 1891.992 2 ? 





ог, ? = 100 + Я of 1900 = 100 + 1140 = 1230. 





‚ (9 Jo = + 75 


Squaring on both sides, we get 
? = 75 x 75 = 5625. 


. (а) 225 x 0.15 = 0.3375. 


See es 2-8) =. 
ө) (=) (2) 2 16 











(c) (L+ 42)45 – /3)+а- A2) S +43) 
5-3 
15 33 + 30 – 4/6 + 4/5 + 4/3 – 4/10 – 4/6 
2 











z(V5 - v6) 
=—— = Js - V6. 


2 


.(dx27- 445 


11 — 07445 
x 7-4/3 7-443 











27. 
28. 


29. 


30. 


31. 


32. 


33. 


34. 


=7 +43 
1 

х+- = 14. 
X 


(© 71 x (73)! = 7, 
(d) a" — 1 is always divisible by a - 1. 
4915 — 1 is divisible by 48, i.e., 8. 


e» (eels 
ү о 


_х+4 











1_30-15+12-10 17 
6 60 60 
_36-50+54-35_ 5 
18 _ 90 ~ 90 
17/60 51 1 
5/90 10 710 


(544317: ЕЕ 
i ЕВА Л 








+ 
ям 








As per the question 











«5 - 43)45 – V3) 








[a 
| (V5 - 43) 5 + V3) 


ээ | essc 


5-3 5-3 





[i] [8-48] 


= 16+ 15 +815 + 16 + 15 -g 15 
-16415416415 ог, 62. 

(d) 25? = (26 – 1)? 

= 26" +25, x 26" x (-1)' 











+25. х26 x (-1Y +-+ (-1)" 


[using Binomial theorem] 


| EE E 


| 


Now, all the terms are divisible by 26 except the last term 


(-1)2.. So, the remainder is 26 — 1 = 25. 


(d) Let, x = [66/6 +... 

On squaring, we get 

xi-6-x or x-x-6-20 

on (x-3)(x *2)20 or х-3,-2 

But, —уе value cannot be accepted. 
x23. 


(b) Given expression = (259-16 x (2*5)094 x (5)02 


= 20.64 х 20.16 х 20.2 
22l22. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 
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(b) Number = 269 x 68 = 18292 
= 67 x 273 + 1. 





or 








or, x= = 144 


Hence B gets = 144 ху = 936. 
(0) 1*2=1+2х6=1 + 12 = 13 
(1* 2) *3 = 13 * 3 = 13 +3 х6 = 31. 
(4) Тһе ріуеп ехргеѕѕіоп 
2 3 2 
g = 











(c) The man has 1-(1+2+1) жи? 
335 15 


man's income = 400 х 15 = $6000. 
(b 2* 3+3 *4 
= [2 (2) +3 (3)] + [2 (3) +3 (4)] 
= [4 + 9] + [6 + 12] = 31. 
(4) Сіуеп ехргеѕѕіоп 


Ко] | 
= (2!2)# x (QU = 22 x 22 = 24. 
(d) Given expression 


за +15 = тов +13 
45125 +11 =V10+ 6 = 16 = 4. 


(d) Let the number be x 














Then, EC TR 15 
5 3 7 





or, оке ЭЭ 
35 
A Os ig E 
100 2 


2 3 
(c) Required number ES x 200 225 125 


= 80 – 75 = 5. 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


2 2x165 330 


b) —= ZUM. 
® 5 3x165 495 





3 3x99 297 
5 5x99 495 





7 7x55 385 
9 9x55 495 
9 9x45 405 
11 11х45 495 
8 8x55 440 


9 9x55 495 











Ascending order —,—,—, —, —. 
539119 


(c) (47)2)5 + (47)? x (47)2y$ = (ту 





= (/47)° + ary Х(ү/47)5 
=(/47)! 
-» (V47) = (Ату 


?=6. 
ә _ (10008.99)? 
^ 10009.001 
= (10009) х У3600 , 0.50 

= (10009) х 60 х 0.50 = 300000. 


(b) X 43589 x 0.4987 


(a) Difference between two lowest numbers 


216-729 
Difference between two highest numbers 
291-8922 


Product of these two numbers = 9х 2 = 18. 


1 5 
с) — I=- II 
(9 = 8 
1225 


п 8 
1435-4 II 


25 
on gy И+35 =4Н 
II — 40. 
(с) 9? x 812 + 273 = (3)? 
3590 x 34x? + 358 = (3)? 
36 x 38 + 39 = (3)' 
G+? = (3)? 
(3) = (3)' 
225 
(b) (35)? +3125 + (25)? + 125 =? 
1225 859 cnp e fas 25) 
5 125 
245 +5 = ? 
250 =? 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


(d) (D? х (12)? + (48)? = 81 

(2)? х12х12 _ 

48х48 — 

(2)? = 81 x 16 = (9 x 4? 
9 = 36 


(d) ? 241225 


81 


> 7? 
= ?=\49х16 

> 2-/7х7х4х4 

> ?=7x4 

> ?=28 

(a) ./898 х (12.005)? + ? = 5000 
э w900 „ (12)? + ? = 5000 
[898 = 900; 12.005 = 12] 

=> 30 х 144 +? = 5000 

=> ? + 4320 = 5000 

? = 5000 — 4320 

= 680 


(d) ? = 4. 44944 + 452441 
=> ?=/2124+229 


=> ?=/441 
> 2-21 

? 76 
а) = 
e)» 171 ? 

(2 = 171 x 76 
=> ?- JI71x76 
-» 9 412996 
> 72-14 


(d) (72 + (61)? = (199 — (2)? — 420 
(2)? = (199)? — 420 — (72)? – (61)? 
(2)? = 39601 — 420 — 5184 — 3721 
(2)? = 39601 — 9325 
(?) = 430276 = 174 

? 59 
(b) 944 9? 
(2) = 944 x 59 = 55696 


? = 455696 = 236 


2 
(d) i/4913 * 349 EET 

=> (17 + 349) x 21 2? 

> ? =366 x 21 = 7686 = 7680 








62. 


63. 


64. 


65. 


66. 


68. 


69. 


70. 


71. 


(b) J6400 X 35 = 80 x 35 = 2800 
(9) ? = 4/1331 
= 4/11х11х11 


= 11 
(с) Jo4^ + 224 = ? х 202 
=> 24 + 224 = ? x 400 
— 576 + 224 = ? х 400 
= 800 =? x 400 

> 1-2 


2 2256 
576 ? 
=> 2 = 256 х 576 


=> ? = {256х576 
= 16 х 24 = 384 
243 
(с) 432 ? 
=> (DP = 432 х 243 
? = 104976 = 324. 
(c) (D? = 4913 
Qy = (17) 
2217 
(b) 348 + 29 x 15 + 156 = (?? + 120 
12 x 15 + 156 = (2? + 120 
180 + 156 — 120 = (?)? 
216 = (?? 
(6) = 2° 
7-6 
(4 x4 + (512 + 8^ х (32 х 8* = (2 x 27^ 
(16)? + (64)* x (256)^ = (44^ 
(4p? a (4)3%4 х дугч 2 (ay 
(4° + (4) x (4) = ун 
(46-2416 = (444 
(4) = (4)^4 
10-2-4 
2-6 


(4) (24392 -21)+ (J8 -7) = СУ 
(2 x14/2 - 22) (48 - 7) = Y 


2842 -214 (48) -2x JB Te (y = OX 


2842 -214.8 - 2842 +49 = (2)? 
-21 + 8 + 49 = (2)? 

36 = (2 

9-6 





ууу 


“~. 
e e 
мг 





ууу уу 


y 


уу uu 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


Square Root and Cube Root 3.21 


(а) (9? + Jg — 340 = (8 x VB)? +0) 
=> (P+ VB —340=,Җ +3 

=> (» =/8+3- + 340 

=> (M = 343 

> 2 = 4343 

=; 2 

(с) Suppose, that first number = x 








and the second number = y 


Then, 
8-542215 

=> 64- у? = 15 
> y? = 49 

=> у=./49=7 

Аваш, 

x? + y) 568 


> x? + 73 = 568 (on putting value y = 7) 
=> х? + 343 = 568 





> x7 = 225 
> x= 225 = 15 
Hence, 5 of the first number 
5 

ziy 15 

5 
=9 
(d) (2)3 = 729 

Qy = (9)? 
2-9 


(d) 2 22809 =./53 х 53 = 53 
(а) (2--4/2) + 





1 1 
20-42) 2-45 
_2(2+V2)+(2-V2)+(2+ V2) 

(2-42)(2-42) 


2(2+\/2)+4 


2 
=(2+J2)+2 
-4442 
(a) J0.09 = 0.3 

31 
(а) h+ => 
961 32 
On squaring both the sides, we get 

2 

> = [ 
961 31 

х _ 1024 


> 1+—=——, 
961 961 
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79. 


80. 


81. 





x 1024 
961 961 
x 1024 
> = 
961 961 
x 63 
> —=— 
961 961 
=> 961х = 63 x 961 
63 x 961 
=. = = 
961 


х _13 
(b) 1+2=7 


Оп squaring both the sides, we get 
x 169 





1+—= 
9 9 
x 169-9 160 
9 9 9 
а. 
9 
(а) Las 585502. 
«ав +18 
_ 4/3 +542 
403 +32 





On rationalizing the denominators, 
_ 4/3 +542 : 445 — 342 
4434342. 443 -342 
|.16x3-12 6 + 20V6 -15x2 
(4/3) - GJ2y 
_ 48+8\6 —30 
48-18 
-48-846 9 446 
30 15 15 
-3 46 
EOM 
5 15 
Therefore, 
43446 
== +— 
5 15 


-a4b4d6 


— ns and 2-5 
5 15 


(a) a = 64 and b = 289 
Va = 4/64 = 8 and Jb = J289 =17 
(//2-45-4/5-44) 

- (48x17 - 17-8): 

-(/25 5) -6 з)? = (о)? 


























82. © ДЕД 


Оп squaring both sides, we have 


х-3-5-2415 
—x-82-2415 


Squaring again, we have 

x? — 16x + 64 = 60 

> х?-16х+4=0 
х2 — 16x +6=2 


83. (b) 23/40 224/2x2x2x5 = 44/5 








44/320 -440х2х2х2х2х2х5 


-163/5 


34/625 =3.3/5x5x5x5 =15.4/5 








Expression = 4. 3/5 -1645 +15. 4/5 —3. 4/5 


=19.4/5 —1935 =0 
84. (b) Given expression 


- (0.75) 


A +[0.75 + (0.75)? +1] 


_ (0.75) + 0 -0.75)[(0.75) -0.75x14 1^] 





1-0.75 





0.25 


3 3 
=а-Ь 


_ (0.75 +В — (0.75)? : (a — (а? + ab +?) 


Required square root = V4 =2 


85. (b) ./4096 = 
4096 64 


40.96 = .|-—^—=—= 6.4 and 


10 


0.004096 = | 4096 __64 
1000000 1000 





expression = 64 + 6.4 + 0.064 = 70.464 


86. (4) > а2=2 -эа-4/ 
а+1=4/2 +1 


(42-1? 
=(/2 +1) х ар D 





162 * Dx (42 - (2 -1) 


= 0.064 





2441-5242 
_ \2-1 а-1 


3-242 3-2a 








3 
87. (b) Expression = c - [0.75 + (0.75)? +1] 


Let, 0.75 =а 


| 


88. 


89. 


90. 


91. 
92. 


93. 


94. 


95. 


3 





Р а 
Now, expression becomes = + (а+а? +1) 


-a 
[Неге, 1 - à = (1 — a) = (a? + a + 1) 


1 
апі, а’ +а+1= 





a 1-а 1 
VE 2 
(l-a) (1-а) l-a 
1 1 
1-0.75 1-3/4 





Expression = 








Again, required square root = J4-2 





(c) The given expression = 3/(13.608)? — (13.392)? 





= 4/13.608 +13.392) x (13.608 — 13.392) 


= 3/27 x (.216) =3/3° x (0.6 
= 3 х 0.6= 1.8 
(a) 9.5 х 0.0085 х18.9 95х85х189 
0.0017х1.9х2.1 17x19x21 
=5 х5 х9 = 225 


Required square root = 225 = 15 
(b) Note that in these types of surds, the largest surd 
is (45-43) because it has small numbers but biggest 


difference between them. (Always remember) 
3-4» V5 - 43 > V7 - NS > V9 -V7 > V11- 9 
(a) 2- 41000000.000001 = 4/1000 x1000 =1000 

(а) ?- 1547 +37) (447+ 847)| ~(19)? 


-120х7-4х7-8х7-40х71-361 
= [140 +28 + 56+ 280] - 361 
-504-361-143 

















(е) ог,38х37.8-(2) (.. 37.8438) 
or, 38 x 38 = (2)? 


? = 38x38 = 38 


ог, (2)? + 37)? =182х 51- (83)? 
ог, (2)? +1369 =9282 — 6889 = 2393 
ог, (2)? = 2393 —1369 =1024 


л ?= 1024 = 32 


(с) 2=8787 +343 х 450 
= 25.61х7.07 = 181.09 «180 


(b) 3/54881 x (303 = 8) = (2)? 


ог, 38 х 37.8 = (2) (у. 37.8 =38) 
ог, 38x38 = (?)? 
^ 7-438х38-38 


96. 


97. 


98. 
99. 


100. 
101. 


102. 


103. 


104. 


Square Root and Cube Root 3.23 


(с) |/8(3-1)х-/8(8-:7)-98 

- [448 x15 x 8] - 98 

= [60 x 8]-98 = 480 — 98 = 382 
(b) 11449 х J6241 — (54)? — (174)? = e 
or, V? = [107 x 79] - 2916 — 5476 

= 8453 — 2916 — 5476 = 61 

or, ? = (61)? = 3721 

(b) 4/6354 x34.993 = 80x35 = 2800 
(е) 17 + 349 = ? ~ 21 

or, 366 х 21 =? 

ог, ? = 7686 = 7680. 

(d) (15? х 730 =225х 27 = 6075 
(с) ? = 73.86 х 46.04 = 21.44 

> 7? = 74 х 46 + 22 

=> ? = 154.7 = 160 

(е) 

Ї../25х7-125-0 


=> \/25х? -125 
, 125x125 
= _ 

25 
x =/625 325 


П. /361у+95=0 

= 19у=-95 

> y=-5 

Hence, relationship between х and y cannot be established. 


(c) 





625 





$09 5% 

7 21 42 
15-5 Vx 
> ------ 
21 42 


x =20 x20 = 400 


d» | vy 250 
4 16 Jy 
4/у + Jy _ 250 

16 — dy 


= 5ү/ух./у-250х16 


= 250х16 — 800 


п. 


> 





Hence, y > x. 


(a) 
1 
I. (625) х--41225 =155 


1 
(5°)4x +35 =155 
5x 2155-35 
5x -120 
120 
Xx = — = 
5 


U ууу 


24 
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П. /196y +13 = 279 106. (c) 
14у = 279 -13 = 266 

266 pi iso 

Hence, х > y. => 13-9-4Ххх4/х-х 
105. (a) > x-22 
І. 5х2 – 18x +9 = 0 : 
=> 5x -15х-3х+9=0 IL 4 (3х2)? _ 
б yt- =0 

=> 5x(x-3)-3(x-3)-0 Jy 
=> (5x-3)x-3) 9 9 

3 => у? =(26)? 


=> x-lor3 
иж => y=26 


П. 3у2 + 5y-2=0 
> 3y +6у-у-2=0 


107. (е) 25x14 42 +(4) = 
БЭЛГЭ, (е) /25х14-42-(4)-18 


=> (3у-1)(у+2)=0 


Hence, x < y. 


— (4)’ = (18)? - 308 
> у=тог-2 => (4)' =324 -308 =16 
э?-2 





Hence, х > y. 


Simplification 





SIMPLE ARITHMETIC OPERATIONS 17 


It is a common need to simplify the expressions p 
formulated according to the statements of the problems 
related to practical life. To do this, it is essential to 





follow in sequence the mathematical operations given 2 
by the term, ‘BODMAS’. 









BODMAS & 2°3 8 








| 
| 
17 E | к] 
| 
| 











Each letter ofthe word BODMAS stands as follows: 17 [16 24 69 

B for Bracket : [£ = 5 5 : 1 * 8 | 

There are four brackets, namely, — i.e., bar, ( ), { } and 

1 |, They are removed, strictly in the order -, = 17 l6 1 ДЕ 17 E Ld 
(), { } and [ ]. 2 |5 24 8] 2 [120 8 
а Dow 17 [1641035] 17 1051 

D for Division MES => | 120 | аа 

M Юг Multiplication x 

A for Addition e wp . 1020-1051 31 

S for Subtraction 2 120 120 ` 


The order of various operations in exercises 


involving brackets and fractions must be strictly шиа зору 














performed according to the order of the letters of 1 1 p I I 
the word BODMAS. 5 3 | 3 Е 3 2 3 jJ 
Note: Solution: | Given expression 
Here, -5-8 = -(-3) = 3. 16 E Е - 
Illustration 1: Simplify ~ 3 3 3 3 3 








1 1,1 1 1 5 
8 f -4- 015 “р Ё 1 | 16 |13 (10 6 16 Е 3 
2 5 2 3 4 8 - - 
3 3 3 3 3 3 3 
Solution: Given expression 


16 (1-1 y 7:51 
-14 4414 -0-141 3 BJ 3 3 3 3 





57.2 
Use of Algebraic Formulae 


17 |16 9 of 16 4 lu Ї 5 | The following formulae are sometimes found useful in 
dealing with the simplifications: 
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. (a + by = а? + 2ab + b? 

2. (a- bp = а? -2ab + b? 

3. (а + Б)? + (a – bY = 2(а? + D?) 

4. (а + 5)? — (a — by? = 4ab 

5. a? — b? = (a + b)(a — b) 

6. (a + by- a? + 3a?b + За? + D? 
-а b? + 3ab(a + b) 

7. (a — b= а? – За?Ь + За? — P? 
= a — b? — 3ab(a — b) 

8. à? + b? = (a + b)(a? — ab + b?) 

9. a — D? = (a — b) (a? + ab + P?) 

a^ +b? + -3abc 


10. =(a+b+c). 


a^ +b? +c? —ab-bc-—ca 





11. at — af = (а? + Ь?)(а + b) (a — b). 








Illustration 3: 


Simplify the following 
(i) 0.32 x 0.32 + 0.64 x 0.68 + 0.68 x 0.68 


Solution: Given expression 
= 0.32 x 0.32 + 2 x 0.32 x 0.68 + 0.68 x 0.68 
= (0.32)? + 2 x 0.32 x 0.68 + (0.68)? 
= (0.32 + 0.68 [- a? + 2ab + b? = (a + by] 
-1-1. 


(ii) 2.45 x 2.45 — 0.9 2.45 + 0.45 x 0.45 


Solution: Given expression 
= 245 x 245 — 2 x 245 x 0.45 + 0.45 x 0.45 
= (2.45 — 2 x 245 x 0.45 + (0.45)? 
= (2.45 – 0.45)? [> a? – 2ab + b? = (a – by] 
= (2)? = 4. 


7х {(146+92)? + (146-92) 


п! (146)? + (92) 


Solution: Given expression 


7x2(046y + (92) 
© (146y +(92)° 
[7 (a + b + (a - b = 2(d? + Ь2)] 





= 14. 


(0.345 + 0.255)? — (0.345 — 0.255)? 


iv 
09 0.345 x1.02 





Solution: Given expression 

_ (0.345. 0.255)? — (0.345 — 0.255)" 

4x0.345x0.255 
_ 4х0.345х0.255 
4x 0.345 x 0.255 

= 1: 

0.682 x 0.682 —0.318x 0.318 

0.682- 0.318 





[> (a +b}? - (a — b}? = 4ab] 





(v) 





Solution: Given expression 


_ (0.682)? — (0.318)? 
0.682 0.318 
= (0.682 + 0.318) 
201, 
.. (3.29)? - (0.81)? 
р 829 -08D 
4 
Solution: Given expression 
(3.29)? — (0.81)? 








3.29+0.81 
а? =Ь? ^ 
= (3.29 — 0.81) { Я | 
- 2.48. 


(vii) (2.35)? + 1.95 х (2.35)? + 7.05 х (0.65)? - (0.65)? 


Solution: Given expression 
= (2.35 + 3 x 0.65 x (2.35)? 
+3 x 2.35 x (0.65)? + (0.65)? 
= (2.35 + 0.65)? 
[7 а + 3aà?b + Зар? + b? = (а + by] 
= (3)? = 27. 
(4.32) — 0.96 x (4.32)? +12.96 x (0.32)? — (0.32)? 


(viii 
4x4x4 





Solution: Given expression 


_ (432) -3x0.32x (4.32)? +3 x 4.32 x (0.32)? — (0.32) 
i 4x4x4 





2 3 
ое. 


885 x 885 x 885+115x115x115 


(ix) 
885x8854115x115—885x115 





Solution: Given expression 
(885) + (115)? 
~ (885) 4 (115) - 885x115 


= (885 + 115) 
= 1000. 


0.62 x 0.62 x 0.62 —0.41x 0.41x 0.41 
0.62 x 0.62 +0.62х0.41+ 0.41+ 0.41 


Solution: Given expression 


(x) 


(0.62)? — (0.41) 
= (0.62)? + 0.62 x 0.414 (0.41)? 





a -p 


= b 
a +ab+b’ * | 





- (0.62 — 0.41) | 
= 0.21. 


Simplification 4.3 


(2.3. + (1.5 + (1.2 -3x23x1.5x1.2 
2.3х23-1.5х1.55-12х12-23х15-23х12-15х12 
Solution: Given expression 


(2.3y + (1.5) + (1.2? -3х23х1.5х12 
(2.3 + (1.5? + (1.2)? -2.3x1.5 -2.3x1.2-1.5x1.2 
= (2.3 + 1.5 + 1.2) 
|: а +b? + с? – Зађс 


(xi) 














5 > 5 =а+Ь+с 
а+Ь°+с°—аЬ-ас-—-Ьс 


= 5. 


Surds and Indices 


а” is called, ‘a surd’ if n is a fraction and a" is called, 
‘an index’ if n is an integer. а is called, ‘the base’. 


SOME USEFUL SHORT-CUT METHODS 





2. а" + а = qmm 


3. (a)? — (а")" = ат" 


5. a" +b" = a” x b” 


6. (Уау” = a, where ‘n’ is a +ve integer and ‘а’ 
a +ve rational number. 


dis la lb =Ņab, where ‘n’ is a +ve integer and 
‘a’, ‘b’ are rational numbers. 


n 

Wa fa 

8. УБ mE bo where ‘n’ is a +ve integer and ‘а’, 
‘b’ are rational numbers. 


9. 3а = "а= 4а, where ‘т’, ‘n? are +уе 


integers and ‘а’ is a +уе rational number. 





10. n l(a y = vat = mal qim А where ‘т’, Эр, “Р аге 


+уе integers and ‘а’ 18 a +уе rational number. 


11. Уах\а за 

12. Маху = ав 

13. (Ма+ У) 2a b + 2 ab 

14. (Ja-Jby =а+Ь-2 

15. ac =с+\/а > а= сар b = d. 

















16. Ї _ Ма + 4b _vat+vb 
Ja-4b (Уа-МБ(Ма-45) a-b 

T SN Va - Nb _ Na- b 
| Ма+\ (Jat+VbyVJa-vb) a-b 


18. If x 2 n(n + 1), then 
(a) р R =n and 
(b) Ale fe guns = (nd) 


Illustration 4: Find the value of (243) + (243)0^. 
Solution: (243)08 + (243)9^ = (243)0 5-04 


[ 2 a” ES а" = а""] 


= (243)°4 











2 
= (B) =3?=9, 
Illustration 5: Find the value of (27)?? + (64) 43 


Solution: (27)? + (64) *? = (35?? x (64)*8 
ЇЕ: а" + b" — a” x b^] 
= 32 х (4545 
= 9 х (44) = 9 x 256 = 2304. 
cac? 
: (-2) 
Illustration 6: Find the value of (—3) 


(24) 


cac? 


D? 
Solution: (Зуу? = 1) 
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o EN. 
= (81) - (a) 
- (x) =} 
С 8+ 


Illustration 7: Find the value of x if 42x—7 —320 


Solution: We have 
У2х-7 -3=0 =F 33 
=> (42х-7) = 


= 2x = 7 = 243 [7 (Va) = 
= 2x = 250 or, x = 125. 


Illustration 8: Find the value of 5/64 х 1512. 


Solution: 3/64 x 3/512 
= 464х512 [^ ахь = Vab] 


= 582 x8? = 3/85 = 8. 


Find the value of 3/2/729. 


[7 Va" =a] 


Illustration 9: 


Solution:  1/2/729 = 5/729 [- Уа = wa] 
= $55 23. [> Va" =a] 


0217)? 


Illustration 10: Find the value of 


Solution: Given expression 
|с” [- 197 = 4 a| 
07) 
21 


223223 te da" =a] 
Find the value of V5 x 4125 : 
J5 x125 = J625 Г" Уах\Ь = Jab] 


= 25. 


Illustration 11: 


Solution: 


Illustration 12: Simplify each of the following by 
rationalizing the denominators. 








O 2-3 0) Vase dis 
1 1 243 
Solution: 0545 gs 
CU 
- )? — (3)? 
2 2-3,8. 


4-3 


43-542. 743-542 
00 84448 ахз хо 
743-542. 743-542 ais 342 
44342. 4483445 ВВ 342 
(43-542) -345) 
— (4 824342)y445 -342) 
TB x 403 — 143 x 3V2 — 5/2, x443 4542 x 342 
E (443) - 6V2} 
2843x3 - 214/3 х2 — 2042 x3 41542 x2 
16х3-9х2 
_ 28x3-21x №6 - 2046 +15х2 
48—18 
_ 84- 21x20) /6 +30 



































_ 114-4146 

30 ||. 80 

Illustration 13: If a and b are rational numbers, find 
the values of a and b in the following equation. 


























Үз +2 _ 
зг a b6 | 
0 N3+V2 _ 4342. 43442 
Solution: dc: АВЕО BER 
_ 6+2 
«By - way 
3-2-243х42 54246 
i 3-2 1 
-5-246 


Xx =а+Ь\6 = 5 + 24/6 =а + bo. 


On equating rational and irrational parts, we get 
а-5 and 5-2. 


Illustration 14: Find the value of 


Мороа роо) 
Solution: Since 72 = 9 х 8, 


therefore, 72 + 72 t 4724... = 9 


Also, since 12 = 4 x 3 


therefore, NE A412 — 412 —... eo 


Thus, the given expression = 











= 3. 
223 
3 


Fractions 


1. Continued Fraction 


Fractions of the form 7 + 


are called, ‘continued fractions’. 
To simplify a continued fraction, we start from the 
bottom and work upwards. 








Illustration 15: Simplify 3 — : 7 
4+ 
5 
7852 
6-- 
3 
Solution: 3 ! -3- 1 
7 7 
4+ 4+ 
5 15 
9- Ег: 9--- 
6+2 20 
3 


Multiply Фе numerator and denominator of the lowest 


D 
5 
1 1 
-3 -3- 
4+" 4+2 
9-- 
4 


15 
term by 3 to get —. 
y g 20 








Multiply the numerator and denominator 

ЫК кА 
4 

Multiply Фе numerator and denominator of the 


zo... 
428 
33 

_ 480-33 447 „127 


160 160 160 


2. Comparison of Fractions 
The following points are found useful while comparing 
two or more fractions. 


of the lowest term by 4 to get z 


33 
term by 33 to get —. 
7 S 160 





Simplification 4.5 


| (a) If the denominators of the fractions are same, 
the largest is one whose numerator is the largest. 


Illustration 16: 
the following? 


Which is the largest fraction among 


Solution: - : 





(b) If the numerators of the fractions are same, 
the largest is one whose denominator is the 
smallest. 





Illustration 17: 
the following? 


Which is the largest fraction among 


Solution: 2 
2 





(c) If neither the numerators nor the denominators 
of the fractions are same, then they are 
converted into equivalent fractions of the 
same denominator by taking the L.C.M. of 
the denominators of the given fractions. Then 
the fractions are compared according to (1). 








Illustration 18: 
the following? 


Which is the largest fraction among 














1 2 4 5 
—,—,—and > 
2 3.5 8 
Solution: L.C.M. of 2, 3, 5 and 8 = 120. 
1 1x60 60 
2 2х60 120 
Then, 
2 2x40 80 
3 3x40 120 
4 4x24 96 
5 5x24 120 
5 5x15 75 
and, -- = —— 
8 8x15 120 


Now, the denominator of these fractions are same and 
the largest numerator is 96. Hence, the largest fraction 


. 96 . 4 
is ——., that is, —. 
1220 5 


(d) Two fractions can also be compared by cross- 
multiplication method. 


4.6 Chapter 4 


6 
Illustration 19: Which is greater a or <? 


Solution: Step 1. By cross-multipling the two given fractions 


6 5 
в 7 
we get 6 7 = 42 and 13 х 5 = 65. 
Step 2. Since 65 is greater than 42 and іп 65, the 


numerator of 2 is included, .. 3 Is greater than 8. 






(e) If the difference of the numerator and denomi- 
nator of each of the given fractions be same, 
then the fraction of the largest numerator 1s the 
smallest. 





Illustration 20: 
the largest? 


Which of the following fraction 18 


235 9 
т, =, т апа — 
346 10 
Solution: In each of the given fractions, the difference 
between the numerator and denominator is same and 


the largest numerator 18 9. The largest fraction 18 =. 






А А + +2 
(f) In the given fractions, шанг ге 


PEN y y*b yt+2b 





, where a < b 





ytnb 


Increase in Numerator . 
(a) If : : 7 first fraction, 
Increase in Denominator 


the last value is the greatest. 





Increase in Numerator 





b - - « first fractio 
(b) Increase ш Denominator i 


the last value is the least. 
Increase in Numerator 


(c) 1f | - — first fraction, 
Increase in Denominator 








all values are equal. 





Illustration 21: 
the greatest? 


Which one the following fractions 18 


Т increase in numerator 
Since, - = - = 
increase in denominator 


is less 





Solution: 


than the first fraction =, therefore, the first fraction : 


is the greatest. 


Illustration 22: Which of the following fractions 18 


the least? 
24 6 8 
5711717’ 23 
i j t 2 . 
Solution: Since, increase ш numerator 2 » 1 is 





increase in denominator 6 3 


"E^ | 
less than the first fraction —, therefore, the last fraction 


2 18 the least. 
23 





3. Inserting a fraction between two given fractions. 
To insert a fraction between two given fractions 
a а, 
Б апа ra , the following steps may be useful. 
1 2 


Step 1 The numerators of the two given fractions 
are added to get the numerator of the resulting 
fraction, that is, a, + a). 


Step 2 The denominators of the two given 
fractions are added to get the denominator of 
the resulting fraction, that is, b, + b». 


а, +а, 





Step 3 The resulting fraction = pa 














2 4 
Illustration 23: Insert a fraction between — and —. 
Solution: By using the given method, 7 
22+4 4 2 6 T coi 
SISET TEES 
Illustration 24: Insert three fractions between 2 and 2. 
Solution: By using the given method, 
5 5+9 9 5149 
7'7+11'11 7°18°11 
57 9 
or, pO GO aa 
79 11 
Further, 
5 5+7 7 7-9 9 5 12 7 16 9 
7'7+9'9'9+11'11 7716 972011 
ТЕСТЕ 
749 5 11 5 
Thus, the three fractions inserted between — and — 
7 11 
37 4 
are —,— and —. 
4 9 5 


Simplification 4.7 





ЕхєЕвс:5Е-1 























1 143 1 3 
. The simplification of | —+ 1 yields: 
2 2|4 218 4 14. 





27 27 
e hj 
(a) T (b) 35 
27 107 
oi dy 
(c) 2 (4) ШП? 
. Simplify: 1 - [2 — (5 - (4 - 3-2)]] 
(a) 1 (b) 2 
(c) 3 (d) 4 


. Simplify: 
9. 
Su gr (5e) +1:12_2 
(а) 1 (b) 2 
(c) 0 (d) 3 
. ине | =? 
: 10. 
7 2 
а) — b) 2 
(a) 5 (b) 5 
4 
(с) 5 (d) None of these 
9 4 3 2 п 
7 05} of —+-— of ) = 
8 34 3 
(а) 9 (5) 12 
(с) 15 (d) None of these 
. Simplify: 
2-12-2-1-42-1(12-42-3)| 
(а) 13/15 (5) 17/15 
(с) 11/15 (d) None of these 
12 
2 71 22: 1 (5 ! “| 23 
2 4 4 2 3 6 
! 3 
а) — 532 
(а) 1 (b) 1 
(с) м (d) None of these 13. 
. The simplification of 0.8 х 0.8 х0.8 —0.5х 0.5 x 0.5 
gives: 0.8х0.8+0.8х0.5+0.5 х0.5 
(а) 0.8 (5) 0.4 
(с) 0.3 (9) 0.13 


. The value of 





з: L sla 2485) =? 


33 55 

(a) 71 (5) 17 

(с) 13 (d) None of these 
17 


69842 х 69842-30158х30158 _ 
69842 — 30158 





? 








(a) 100000 (b) 69842 
(c) 39684 (d) 30158 
dabo. 
. Simplify ГОТ? 1 
+1 2- 1 
ш 2+— 
ou. 
2 
-1 1 
ас b)-- 
@ = (b) - 5 
1 1 
m d = 
©-$ Ф-, 


2.75 X 2.75 X 2.75 — 2.25 х 2.25 x 2.25 





18: 


2.75х2.75+2.75 х 2.25 c 2.25 x 2.25 








(a) 0.30 (b) 0.50 
(c) 3.00 (d) 5.00 
1.4420 
2. 9 
1 ? 
—х4+20 
2 

81 3 
а) — b)2— 
(a) F (b) T 

161 
c) — d) 1 
(c) iT (d) 

0.53x0.53—2x0.53x0.414- 0.41x 0.41 
Evaluate 
0.53x0.41 
(a) 0.16 (b) 0.8 
(c) 0.12 (d) None of these 
2 4 
. The value of 22215 18: 
31S 

2 4 
a) — b) - 
(a) 3 (b) 7 

16 32 

I dic 
© 925 


4.8 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Chapter 4 





The simplification of 1 + yields the result: 


2 
а 
3 
2 7 
(а) — (b) — 
7 9 
9 13 
(c) — (d) — 
7 7 
108 + ? of 102433101 
35 4 2 
(а) 15 (b) 63 
(c) 24 (d) 36 
The value of 
1+ 1+ ! up to four places of 


+—— + ——_ 
4x3 4х3? 4x3? 


decimals is: 


(a) 1.1202 (b) 1.1203 
(c) 1.1204 (d) None of these 
24 what part of ig 
48 12 
3 1 
a) — b) — 
(a) = (b) T 
(c) : (d) None of these 
The simplification of 





1+ 1 yields the result 
1- 7 
133 
3 

7 4 

а) — р) - 

(а) 1 (b) > 

(с) 2 (d) None of these 


Which of the following fractions is less than 1 апа 


greater than i ? 


1 23 
(а) 4 (b) 24 
11 17 
(с) 12 (4) 24 


1 
How many ls are there in 37 zu 
8 


(a) 300 
(c) 500 


(b) 400 
(d) Cannot be determined. 


23. 


24. 


25. 


26. 


27. 


28. 


In a college, : th of the girls and : th of the boys took 


part in a social camp. What part of the total number 
of students in the college took part in the camp? 





13 13 
a) — b) == 
e 40 ©) о 
(с) E (d) Data inadequate 
Halls 221517 of (12 i) =? 
222 4 5 3 8 33 
1 1 
a) 3— b)2— 
(a) : (b) m 
(c) 4 = (d) None of these 


When simplified, the product 


(2 Je : (2 :) ee (2-2) is equal to: 
3 5 T 1001 





991 1001 
a) —— ib) = 
e 1001 ©) 13 
(c) = (d) None of these 


1 1 1 1 
+ 


The value of 18 
1.2.3 2.3.4 3.4.5 4.5.6 











7 1 
a) — b) = 
(a) T (b) г 
13 
(c) — (d) None of these 
30 
151523 elsi +? 
3 6 3 18 
5 4 
39- b) 137- 
(а) 5 (5) 9 
(с) 22 (d) None of these 
3 + [(8—5)«4(4 2) [2+8 =>. 
: : : T = 
13 68 
а) — р) -- 
=) 17 (b) 13 
17 13 
c) — d) = 
©) 13 © 68 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 














If the numbers A > B are given, then we can say 
that: 3 4 
Bee: май шу 
Е 
5 
(272-32)124+176) _ , 
17х15-15 | 
(а) 0 (b) 2.25 
(с) 300 (d) None of these 
io E hen S ipd is equal to: 
2 3a — 2b 
(a) 3 (b) -3 
(c) —5 (d) -1 
(20 + 5)+ 2 + (16 + 8) x 2 + (10 + 5) x (3 + 2)=? 
(a) 9 (b) 12 
(c) 15 (d) 18 
оо $ 42 xe =2 
6 7 4 
6 
(a) — (b) = 
7 
(с) 1 (d) None of these 
41310421 Е 132 
2 6 3 3 
i32 (b) 12 
5 5 
1 1 
c) 4- 4) 4- 
(c) Е (4) : 
The simplification of 
0.67x0.67x0.67—0.001 . .. 
gives: 
0.67 x 0.67 + 0.067 + 0.01 
(a) 0.57 (b) 0.66 
(c) 0.68 (d) 0.77 


In a certain college, the number of girls is twice the 
number of boys. lin of the girls and lg of the 
5 8 


boys took part in a social camp. What part of the 
total number of students took part in the camp? 


7 7 
PE. b) 
@) 40 0) 80 
2 1 
(с) 12 (d) 24 


37. 


38. 


39. 


40. 


41. 


42. 


44. 


Simplification 4.9 


If we multply a fraction by itself and divide the 
product by its reciprocal, the fraction thus obtained 


18 18 26 . The fraction is: 
27 


8 2 
(a) 221 (b) 2s 
(c) 1 : (d) None of these 
Which of the following numbers is the greatest? 
(a) (0.3? (b) 1 + 0.3 
©; (d) J049 


What fraction must be subtracted from the sum of 


1 and 5 to have an average of 2: of ай the three 
4 6 12 


fractions? 
1 1 
Es 5) = 
(a) 5 (5) Е 
1 1 
= dics 
(c) 7 (4) 5 


А person was to multiply a fraction by B Instead, 
he divided and got an answer which exceeds the 


1 | 
correct answer Бу —. The correct answer is: 
7 








6 36 
a) — b) — 
(a) B (b) m 
(c) = (d) None of these 

1 1 
2+ 424 + =? 
2«42 42-2 

(a) 2 (b) 4 
(c) 0 (d) Cannot be determined 


1 1 


- - 
2.3 2.3.4 2.3.4.5 
three places of decimal: 


18 correct to 





The value of + 





(а) 0.713 (b) 0.715 

(с) 0.717 (4) 0.718 
24-12 —2 

0.2х3.6 

(а) 17.82 (0) 17.22 

(с) 17.28 (4) 17.12 

42х7 x 18 = 84 

(а) 3.11 (b) 3.12 

(с) 3.13 (4) 3.14 
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45, 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


The difference between the sum of 1 2: 2 T 3 = 
1 1 4 3 12 
5 5 and 26 and the nearest whole number is: 


2 13 
a) — b) = 
E es 
11 
с) -- d) None of these 
(c) 56 (d) 


BRE j- Зр find the values of x and у. 
х 2 4 


(а) (3, 19) (b) (3, 14) 
(c) (14, 3) (d) C4, 6) 


If we multiply a fraction by itself and divide the 
product by the square of its reciprocal, the fraction 


13 
obtained is 3 8Г The original fraction is: 


16 8 
e b) = 

(a) 5 (5) 5 
4 1 

(с) 3 (d) 3 

If x x y = (х +20 2), then 7x 5-2? 

(a) 234 (b) 243 

(c) 343 (d) 423 


If m and n are whole numbers such that m” = 121, 
then (m — 1)! = ? 
(a) 10 
(c) 10° 


(5) 102 
(d) 10° 


Е 1 1 А 
Between two fractions — and — , how many fractions 
are there in all? 8 


(a) Four 
(c) Sixteen 


(b) Zero 
(d) Infinite 


A boy was asked to multiply a given number by 


8/17. Instead, he divided it by Р and got the resili 


225 more than what he should have got if he had 
multiplied the number by 8/17. The given number 
was: 





(a) 8 (b) 17 

(c) 64 (d) 136 

The value of + + : +... + ! 18: 

12 23 34 9.10 

11 8 

a) — b) - 

(a) 10 (5) б 
9 25 

с) — Фу. 

© 10 «7 1089 


54. 


55. 


56. 


57. 


58. 


59. 





4/1296 ? 

Tr 22.25 
(а) 6 (5) 3 
(c) 9 (d) 12 


If we multiply a fraction by itself and divide the 
product by its reciprocal, the fraction thus obtained 


is 18 20 . The original fraction is: 
27 








8 2 
a) — b)2- 
(a) 25 (b) : 
(с) 1 (d) None of these 
йу = E. what 1s 5 equal to? 
a+b а- 
11 17 
а) — р) — 
(a) 23 ® 32 
23 23 
с) — d) — 
S 11 © 17 


A tin of oil was £ the full when 6 bottles of oil 
were taken out. Again, 4 bottles of oil were poured 
into it, it was 2 full. How many bottles of oil it 


may contain? 


(a) 10 
(c) 30 


(b) 20 
(d) 40 
In an examination, a student was asked to find — 


of a certain number. By mistake, he found 2. or it. 


His answer was 150 more than the correct answer. 
The given number is: 





(a) 180 (b) 240 
(c) 280 (d) 290 
The value of (2 Je 2 (2 2|-(2 =] 
ist 3 5 7 1001 
1003 1003 
a) —— b) —— 
@) 3 р 1001 
1 
c) --- d) None of these 
© 1001 ) 
If 2” = 64, then find the value of n. 
(a) 8 (b) 10 
(c) 12 (d) 16 


60. If 1027 = 25, then what is the value of 1072 


61. 


62. 


63. 


64. 


65. 


66. 

















(a) —5 (b) 5 
1 1 
== d f= 
(с) js (d) E 
(e) None of these 
111х4 s : 22222 
3 10 3 
(a) 2.4 (b) 4.2 
(c) 2.6 (d) 2.8 
Simplify 
a? vq? 1 а‘? 
1-а 1+ Ja 
а а-1 
а р 
@ —- 0) 4 
2 2 
c) — d 
(c) vum (d) ТЭХ 


If а? + b? = 45 and ab = 18, find 252. 
а 




















1 2 
а) — b = 
(а) Е (5) 3 
(c) i (d) Cannot be determined 
2 2: 
It +h 298. then find the value of ты in 
c *d' cd a-b 
terms of c and d only. 
c+d cd 
a b 
Ө) са ©) с+а 
с-а ctd 
c d 
©) с+а ч) с-а 
(1.06 + 0.04? — ? = 4 x 1.06 x 0.04 
(a) 1.04 (b) 1.4 
(c) 1.5 (d) Cannot be determined 


The highest score in an inning was Z of the total 


score and the next highest was 5 of the remainder. 


These scores differ by 8 runs. What was the total 
score in the innings? 
(a) 162 
(c) 142 


(b) 152 
(d) 132 


Simplification 4.1 I 


1 0 
67. Simplify (=) + (64) ^ + (-32) 


68. 


69. 


70. 


71. 


1 3 
а) 17- b) 17- 
(а) 3 (b) 3 
7 7 
c) 11— d) 17— 
(c) : (4) 3 
64 9 
121 64 |, 
8 3 | 
—+— 
11 8 
88 31 
а) — b) — 
@) 31 0) 88 
41 99 
с) — d) — 
©) 99 © 41 


When : of a number is subtracted from 1 of the 
4 3 


same number, the remainder obtained is 12. The 
number is: 

(a) 144 

(c) 120 

(e) None of these 


(b) 72 
(d) 63 


What 1s the difference between the largest and the 
smallest fractions: 
A 23 EA and 6 2 
8 35 16 7 
33 11 
a) — b) == 
e 112 ©) 37 
13 9 
©) — 4) — 
©) 41 © 35 


(е) None of these 


If a man spends 2 part of money and, again earns 
3 part of the remaining money, what part of his 
2 


money is with him now? 


1 1 
(а) 5 (b) yi 
2 3 
= d) - 
(c) 3 (d) i 
1 
(e) 3 
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72. 


73. 


74. 


75. 


Manmohan spends 2 part of his money as pocket 
money and 2 of the remainder in other affairs. If he 
5 


is left with 348 per month, what is his monthly income? 
(a) 3360 (b) 3400 

(c) 3320 (d) 3300 

(e) None of these 


If the difference between = рагі апа i part of a 


number is 4, what is the number? 
(a) 60 (b) 100 
(c) 80 (d) 40 

(e) None of these 


If Z part of a number is 96, what is the value of 


2 part of the same number? 
4 


(a) 48 
(c) 108 
(e) None of these 


(b) 192 
(4) 72 


A man completes A of his journey by aeroplane, 


78. 


1 
(а) (5) m 


15 
9 
c) — 
ET 


1 


(d) None of these 


X 





enge 


18 the value of x? 


70 


| 





(e) None of these. 
The value of 
212 Я aus Я 4^4 34/2 К 5775 


10:15 А 53/5 4-35 -6 is: 





(a) 69 (b) 35 
(c) 20 (d) 15 
(e) 1 
. The value of 
1.073x1.073-0.927 (3*)* x9* 
1.073 0.927 (27) х (3)° 
1 
b) 2 
(а) 2 (5) 3 
1 1 
2 d)3- 
(c) 3 (d) 


= — , then what 
70 








(e) None of these 
[Bank of Maharashtra PO, 2008] 


. What will come in place of questions mark (?) in 


the following equation? 


167° 2 835 эё, 575 = 9 


2 by train and the rest by taxi. What part of his (a) 5 (b) 6 
5 . (c) 10 (d) 15 
journey does he complete by taxi? (e) None of these 
EXERCISE 2 
(Вл5Ер ON Memory) 

. If the numerator of a fraction is increased by 200% (a) 84 (b) 16^ 
and the denominator of the fraction 18 increased (c) 29 (d) 277 
by 150%, the resultant fraction 1s E What 1s the (e None oi цаад 
original fraction? 10 

3 7 3. (а) х(5/ х2-0 
2 b) — 
шал (9 1 (а) 1 D 
; : (c) 0 (d) (c) 
с) — Ф) 2- (e) None of these 
(c) П (4) T 


| /250047 4 (56) |+ 7=? 
(а) 547 (5) 475 
(c) 455 (4) 521 


(e) None of these 


[SBI PO, 2005] 


[SBI PO, 2005] 


[Andhra Bank PO, 2006] 


6. 


7. 


10. 


11. 


[ (529 x36) +48 |x? = 5847.75 


(а) 346 
(с) 339 
(e) None of these 


(b) 317 
(d) 325 


[Andhra Bank PO, 2006] 
(16% of 480) + (2% of 978) = 653.82 
(a) 48 (b) 57 
(c) 61 (d) 63 
(e) None of these 
[Andhra Bank PO, 2006] 


(0.5696 of 225) x (3.25% of 430) =? 


(a) 17.6085 (b) 15.3195 
(c) 15.6175 (d) 15.6175 
(e) None of these 


[Andhra Bank PO, 2006] 

. 3 .2 2 
The difference between 5 оЁ 3 of a number and 5 оЁ 
А of the same number is 288. What is ће number? 
(a) 960 


(c) 895 
(e) None of these 


(b) 850 
(d) 955 


[Andhra Bank PO, 2006] 


2 
. By how much is 2 of 52 lessser than zo 992 


(а) 27 
(с) 39 
(e) None of these 


(b) 33 
(d) 66 


[IDBI Bank Officers, 2007] 


If the numerator of a fraction is increased by 40096 
and the denominator is increased by 50096. The 


resultant fraction 18 >. What was the original 


fractions? 
9 5 
rm b) = 
(a) m (b) if 
7 11 
© @ +5 


(e) None of these 
[Corporation Bank PO, 2007] 


Which number should replace both the questions 
marks in the following equation? 

? 58 

928 ? 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Simplification 4.13 


(a) 212 
(c) 232 
(e) None of these 


(b) 227 
(d) 247 


[Andhra Bank PO, 2007] 
375 х212 х 4225 E 225 x 735 - 2] 
(a) 8 


(c) 12.5 
(e) None of these 


[Corporation Bank PO, 2006] 


(b) 10 
(d) 6.5 





If x= ar and у = 55 then (x + y) equals: 
(a) 8 (b) 16 
() 2415 (4) 2(”5443) 


[SSC (GL) Prel. Examination, 2005] 








| І + : | in simplified form 
42-43-45 42-43-45 


equals: 

(a) 1 (b) 42 
1 

© jg (d) 0 


[SSC (GL) Prel. Examination, 2005] 


If * represents a number, then the value of * in 


Евы 
* 2 


(a) 7 
(c) 6 


(b) 4 
(d) 2 
[SSC (GL) Prel. Examination, 2005] 


(Sf а) 


(a) 0.01 (b) 0.001 
(c) 1 (d) 0.1 
[SSC (GL) Prel. Examination, 2005] 


Eos: | 7 | 18 equal to: 














45-43 45-48 
(а) 64 (5) 62 
(c) 66 (4) 68 


[SSC (GL) Prel. Examination, 2000] 
If 2525 is divisible by 26, the remainder is: 
(a) 1 (b) 2 
(c) 24 (d) 25 

[SSC (GL) Prcl. Examination, 2000] 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


6+./6+./6+... 


(а) 62/3 
(с) 313 


(b) 6 
(d) 3 
[SSC (GL) Prel. Examination, 2000] 
First 100 multiples of 10 are multiplied together. The 
number of zeros at the end of the product must be: 
(a) 125 (b) 120 
(c) 111 (d) 110 
[SSC (GL) Prel. Examination, 2000] 
(16)®1° х (16)9.94 х (29? is equal to: 
(a) 1 (b) 2 
(c) 4 (d) 16 
[SSC (GL) Prel. Examination, 2000] 
A number divided by 68 gives the quotient 269 and 
remainder zero. If the same number is divided by 
67, the remainder is: 
(a) 0 
(c) 2 


(b) 1 
(4) 3 
[SSC (GL) Prel. Examination, 2000] 


14 
The product of two fractions is == and their quotient 


15 
35 
15 — . The greater fraction is: 
24 
7 
(a) 7 (b) = 
4 6 
7 4 
Z d) - 
© z (d) : 


[SSC (GL) Prel. Examination, 2002] 


Which of the following numbers is least? 


(0.59, 40.49, 30.008, 0.23 


(a) (0.5)? (b) v0.49 
(с) 3/0.008 (d) 0.23 


[SSC (GL) Prel. Examination, 2002] 
Find the value of * in the following: 
2.5 1. 2--I 
-Х--1-Х 


1 : 
4 3 6 





г: 

: 5) 0.6 
(a) = (b) 0. 
(c) 0.006 (d) 6 


[SSC (GL) Prel. Examination, 2002] 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


A certain amount of money is distributed among A, 
3 1 
B and С. A gets 16 and B gets " of the whole 


amount. If C gets $81, then B gets: 
(a) 330 (b) 336 
(c) 332 (d) 340 

[SSC (GL) Prel. Examination, 2002] 
The greatest number which when divides 989 and 
1327 leave remainders 5 and 7, respectively, 1s: 
(a) 8 (b) 16 
(c) 24 (d) 32 

[SSC (GL) Prel. Examination, 2002] 


If * means adding 6 times the second number to the 
first number then (1 * 2) * 3 equals: 








(a) 121 (b) 31 
(c) 93 (d) 91 
[SSC (GL) Prel. Examination, 2003] 
Find the value of 2 х 5 
1 537, 
1+ of —+1 
1-1 6 2 4 
2 
(а) 6 (b) 8 
(c) 4 (d) 2 


[SSC (GL) Prel. Examination, 2003] 
If x * y 2 х2 + y? — xy, ће value of 9 * 11 is: 
(a) 93 (b) 103 
(c) 113 (d) 121 

[SSC (GL) Prel. Examination, 2003] 


1 
А man spends A of his income on food, : of his 


1 
income on house rent and 5 of his income on clothes. 
If he still has 3400 left with him, his income is: 


(a) 34000 (b) 35000 
(c) 36000 (d) 37000 

[SSC (GL) Prel. Examination, 2003] 
If a * b = 2a + ЗЬ, then the value If 2 * 3 + 3 * 4 is: 
(a) 24 (b) 31 
(c) 32 (d) 34 

[SSC (GL) Prel. Examination, 2002] 


4 4 
The simplified value of E 0 | | w] is: 


(a) 216 
(c) 28 


(b) 212 
(d) 27 
[SBI PO Examination, 2000] 


34. 


35. 


36. 


37. 


38. 


39. 


The value of the following is: 


(a) 10 
(c) 6 


(b) 8 
(d) 4 
[Bank of Baroda PO, 1999] 
What will come in place of the question mark (?) 
in the following equation? 
2575 x 5%5 + 125!5=5? 
(a) 16 (b) 17.5 
(c) 8.5 (d) 13 
(e) None of these 
[PNB Management Trainee Examination, 2003] 


Two-fifths of one-third for three-sevenths of a number 
is 15. What is 40 per cent of that number? 
(a) 136 (b) 140 
(c) 72 (d) 84 
(e) None of these 

[IBPS Jr. Executive Examination, 2002] 
By how much is two-fifths of 200 greater than three- 
fifths of 125? 
(a) 15 


(с) 5 
(e) None of these 


(b) 3 
(d) 30 
[Canara Bank PO, 2003] 


Which of the following has fractions in ascending 
order? 


23798 TE NUR E 
(а) 3557971179 ©) P319 
89732 dum UL 
©) g'ir'9'53 (d 53 1'9’9 
89723 
(9 g^ir'9'3'5 


[NABARD Asst. Manager Examination, 2002] 


What should come in place of the question mark (?) 
in the following equation: 


4775 + 4732 x 47-3 = (мат) 


1 
(b) 25 
(d) 3.5 


(a) 3 


(c) 6 
(e) None of these 
[BSRB Patana PO, 2001] 


40. 


41. 


42. 


43. 


44. 


45. 


Simplification 4.15 


What should come in the place of the question mark 
(?) in the following equation? 





(X2 _ 
49 — Үй 
(а) 9 (0)2 
(с) 4 (d) None of these 


[BSRB Delhi PO, 2000] 


10008.99) 
(10005:59) 548858 х 0.4987 =? 


10009.001 
(а) 3000 (5) 300000 
(с) 3000000 (4) 5000 


(е) 9000000 
[BSRB Bhopal PO, 2000] 


In a set of 5 numbers the sum of two of these 
numbers is 6 more than the sum of the remaining 
three numbers, whereas the sum of these two numbers 
18 two times one of those numbers. What definitely 
18 one of those two numbers? 
(a) 18 (b) 12 
(c) 16 (d) Data inadequate 
(e) None of these 

[BSRB Chennai PO, 2000] 


Multiply the difference between the two lowest 
numbers with the difference between the two highest 
numbers in the following sequences: 
89 7 9] 72 31 25 18 89 16 58 38 42 86 
(a) 18 (b) 77 
(c) 81 (d) 16 
(e) None of these 
[NABARD, 1999] 


1 5 
5 of a number is equal to 4 of the second number. 


If 35 is added to the first number it becomes 4 times 
of second number. What is the value of the second 
number? 

(a) 125 

(c) 40 

(e) None of these 


(b) 70 
(d) 25 


[NABARD, 1999] 


At the first stop on his route, a driver unloaded two- 
fifths of the packages in his van. After he unloaded 
another three packages at his next stop, half of the 
original number of packages in the van remained. 
How many packages were in the van before the first 
delivery? 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


(а) 10 (0) 25 

(с) 30 (4) 36 

Which of the given numbers is the greatest? 
(а) 6/5 (b 82 

(c) 2 4130 (d) 4/900 


If x 2 2 + 223 + 213, then the value of x? — 6х2 + 
6x is: 





(a) 3 (b) 2 
(c) 1 (d) None of these. 
72.9... | 
3 18 equal to: 
0.4096 
(a) 0.5625 (b) 5.625 
(c) 182 (d) 13.6 


[SSC (GL) Prel. Examination, 2000] 


If the square root of 5 is 2.236, then the square root 
of 80 equals = 2.236 times of: 
(a) 2 (b) 2.5 
(c) 4 (d) 5 
[SSC (GL) Prel. Examination, 2000] 


The digit in the unit's place in the cube root of 21952 
15: 

(а) 8 
(с) 4 


(b) 6 
(4)2 
[SSC (GL) Prel. Examination, 2000] 





Given, 4/5 = 2.2361, 4/3 = 1.7321, then 


18 equal to: 


1 
45-43 


(а) 1.984 
(c) 1.98 


(b) 1.9841 
(d) 2 
[SSC (GL) Prel. Examination, 2000] 


The square root of (272? — 128?) is: 
(a) 256 (b) 200 


(c) 240 (d) 144 
[SSC (GL) Prel. Examination, 2000] 


The square root of 0.9 is equal to: 
(a) 0.3 (b) 0.03 
(c) 0.94 (d) 0.81 
[SSC (GL) Prel. Examination, 2000] 
0.342 x 0.684 is: 
0.000342 x 0.000171 ` 





The square root of 


SS. 


56. 


57. 


S8. 


59. 


60. 


61. 


(a) 250 
(c) 2000 


(b) 2500 
(d) 4000 
[SSC (GL) Prel. Examination, 2002] 


If cube root of 175616 is 56, then the value of 


4175.616 + 3/0.175616 + 3/0.000175616 is equal to: 


(a) 0.168 (b) 62.16 
(c) 6.216 (d) 6.116 
[SSC (GL) Prel. Examination, 2002] 





Given 2 = 1.414, then the value of J/g + 2/32 


- 4128 + 4/50 is: 
(а) 8.484 
(с) 8.426 


(0) 8.526 
(4) 8.876 
[SSC (GL) Prel. Examination, 2003] 


X3/0.004096 is equal to: 


(a) 4 (b) 0.4 
(c) 0.04 (d) 0.004 
[SSC (GL) Prel. Examination, 2003] 


If 5 = 3.88, then what is the value of Ё 
3 


(а) 1.293 
(с) 1.29 


(b) 1.2934 

(4) 1.295 
[SSC (GL) Prel. Examination, 2003] 
If the square root of 5625 is 75, then 45625 + 
456.25 + 0.5625 = 


(a) 9 
(c) 82.80 





(b) 83.25 
(d) 8.325 
[SSC (GL) Prel. Examination, 2002] 


What approximate value should come in place of 
the question mark (?)? 


36.0001 + 5.9998 х J? = 108.0005 


(a) 18 (b) 16 
(c) 256 (d) 325 
[Bank of Maharashtra PO Examination, 2003] 


of 1891.992 =? 





3.001 
410000 + 


4.987 


(а) 2500 
(©) 1640 


(0) 1230 
(4) 1525 
[Canara Bank PO Examination, 2003] 


63. 


64. 


65. 


66. 


67. 


68. 


. 127 in the form 2 is equal to: 
q 

127 73 

a) — Бу 

@) 100 0) 100 
14 11 

(с) — (d) — 
11 14 


[SSC (GL) Examination, 2010] 





ү 15: 


1 E 
It 2p * — — 4 the value of p T 
р 


(а) 4 
(с) 8 


(5) 5 

(4) 15 
[SSC (GL) Examination, 2010] 
(0.1 x 0.01 x 0.001 x 107) is equal to: 


1 

(a) 100 On, 
1 

(c) Too (d) 10 


[SSC (GL) Examination, 2010] 
S 5 
Simplified form of (77) "| is: 
(а) х? (b) x? 
1 
(d) — 
X 
[SSC (GL) Examination, 2010] 


dee e) nm 


(c) x 














2 gå 
() 25 (9 25 
Т0 Миг 
©) 725 (9) 325 
[SSC (GL) Examination, 2010] 
The value of 342 443 + v6 is: 
43 -46 -6-42 43442 
(а) 4 (5) 0 
(с) 12 (d) 34/6 
[SSC (GL) Examination, 2011] 
21-12 
The value of — u is: 
3+ 
1 
3+ i 
З= 


69. 


70. 


71. 


72. 


73. 


Simplification 4.17 


38 109 

0) 105 (0) 35 
116 

(с) 1 (4) 109 


[SSC (GL) Examination, 2011] 
1 


1 1 : 
+ + 15: 
43 3445 43-3 


The value of 3+ 

















(a) 3 + 4/3 (b) 3 
(c) 1 (d) 0 
[SSC (GL) Examination, 2011] 
If x+ a a 10 then the value of x is: 
3+ 7 
5-- 
6 
1276 53 
a) —— b) — 
(a) CE (b) 6 
(с) 4.35 (4) 9 
[SSC (GL) Examination, 2011] 
The value of 34 3 7 
3 + 1 
34 — 
3 
40 43 
a) — Бу 
(а) a (b) T 
46 41 
c) — d) — 
© 11 (9 11 
[SSC (GL) Examination, 2011] 
Шх = v5 +1 , then, the value of 5х2 — 5x — 1 is: 
4521 
(a) 0 (b) 3 
(c) 4 (d) 5 
[SSC (GL) Examination, 2011] 
X434 x -N3-x 
If = 2, then x 18 equal to: 
43-Х-413-х 
5 12 
@ 2 jc 
12 ©) 5 
5 7 
2 4) - 
(с) 7 (4) А 


[SSC (GL) Examination, 2010] 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


The number 0.121212 ... in the form 2. is equal to: 


q 
4 2 
mE b) — 
(a) m (b) m 
4 2 
с) — d 2. 
(c) 2 (d) 2 
[SSC (GL) Examination, 2010] 
Burgi 
4 5 8 
1 1 
а) 4— b) 5— 
@) 40 e 40 
(с) 6L (à) 53 
40 40 


[Bank of Baroda PO Examination, 2010] 





J5 x14- 6х7 + (4)! = 18 


(a) 1 (b) 3 
(c) 4 (d) None of these. 
[Bank of Baroda PO Examination, 2010] 


67.99% of 1401 — 13.99% of 1299 = ? 


(a) 700 (b) 720 
(c) 770 (d) 800 
[Bank of Baroda PO Examination, 2011] 


(2) 399 41 , 
ж Х—— + —— =}: 


9 39 899 
(a) 1600 (b) 1650 
(c) 1700 (d) 1550 


[Bank of Baroda PO Examination, 2011] 
(15 x 0.40)^ + (1080 + 30)* x (27 x 8 = (3 x 25 





(a) 8 (b) 3 
(c) 12 (d) 16 
[Bank of Baroda PO Examination, 2011] 
9 2 

3 02123 - e get 

4 2 6 10 12 
(a) 25 (b) 45 
(c) 625 (d) 5 


[Bank of Baroda PO Examination, 2011] 
92 x 576 + 241296 = (?? + 4/49 


(a) 3 (b) (9 
(c) 9 (d) 27 
[Bank of Baroda PO Examination, 2011] 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


1 1 
= f (92)% of 1 of (650) = 85 +? 


(а) 18 
(с) 19 


(0) 21 

(4) 28 
[Bank of Baroda PO Examination, 2011] 
Seema bought 20 pens, 8 packets of wax colours, 6 
calculators, and 7 pencil boxes. The price of a pen is 
17, a packet of wax colour is 322, a calculator is 
3175, and a pencil box is X14 more than the combined 
price of one pen and one packet of wax colours. How 
much amount did Seema pay to the shopkeeper? 
(a) 31491 (b) 31725 
(c) 31667 (d) 31527 

[IBPS Bank PO Examination, 2011] 

acc 





If à? +b? +c? = ab bc * ac, then the value of 
18: 

(а) 0 
(c) 1 


(5) 2 
(4)-1 
[SSC Examination, 2014] 





If ab+bc+ca=0, then the value of | Е. + 


а —bc 
1 + l Jis: 
č -ab 





Ь? —ca 
(а) 0 
(c) 3 


(b) 1 
(d) а+Ь+с 

[SSC Examination, 2014] 
Н(24-43|а = (2-43)» -1, then the value of ин 
: а b 
18: 
(а) 1 
(c) 245 


(b) 2 


(d) 4 
[SSC Examination, 2014] 


If зүв” aie? +2 +1: 
X X 


1 





(а) 0 (b) — 
27 
5 28 
(с) — (d) — 
27 27 
[SSC Examination, 2014] 
1 1 
The value of + 
a +ах+ х? а? -ах+х? 
2ах a 
a rax + х* 5 
(a) 2 (b) 1 
(c) -1 (d) 0 


[SSC Examination, 2014] 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


If x = = 333 and z = 334, then the values of x? + 
y) + 23 — 3xyz is: 


(a) 0 (b) 667 
(c) 1000 (d) 2334 
[SSC, 2013] 
x-a x-b x-c 





If + + =4(a+b+c),then x is 
b+c cta a+b 


equal to: 

(а) (a * b + с)? 

(b) а2 + b? + с? 

(c) ab + Бс + ca 

(d) à? b? + c? — ab — bc — ca 





[SSC, 2013] 
If (x -a) (x - Б) 21anda- b + 5 = 0, then the 


value of (х-а) - is: 





(x-a) 
(а) -125 (b) 1 
(c) 125 (d) 140 


188С, 2013] 


The value of үң 424/204... is: 














(a) 2 (b) 22 
(c) 23 (d) 25 

[SSC, 2013] 
тезше) 342 443 + vo E 

(346) (46-47) (2445) 

(a) 4/2 (b) 0 
(c) В (d) /6 

[SSC, 2013] 
If à? + D? — с? = 2(a — b — c) — 3, then the value 
of 4a — 3b + 5c is: 
(a) 2 (b) 3 
(c) 5 (d) 6 


[SSC, 2013] 


If eee = 3, then the value of x° ee) is: 
x x 


9 25 
E bem 
(a) т (b) Е 


© 2 «и 

[SSC, 2013] 
Out of the given responses, one of the factors of 
(а? —b^5y + (b = oy + (с^ — а?) is: 
(а) (а4-5)(а-9) (b) (a + b) (a + b) 


(с) (a-b) (a-b) (d)(b-c) (b-c) 
188С, 2013] 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


Simplification 4.19 


If х= 5/5 +2, then the value of x? — 6x? + 12x — 13 
18: 





(а) -1 (b) 1 
(с) 2 (4) 0 
[SSC, 2013] 
The value of (3 +-/8)+ ROH is: 
(a) 8 (b) 1 
(c) J2 (d) 0 


[SSC Assistant Grade III, 2013] 


If x > 1 and x41 383, then ди 18: 
x Ё 


(b) 750 
(4) 760 
[SSC Assistant Grade Ш, 2013] 


(a) 764 
(c) 756 








1Y ‚1 
If |а+— | 23, then а +— =? 
а а 
(a) 2453 (b) 2 
(c) 343 (d) 0 
[SSC Assistant Grade III, 2013] 
1 Е 
If a2 7-445, the value of a? +a 2 is: 
(a) 343 (b) 4 
(c) 7 (4) 2.1 
[SSC Assistant Grade III, 2013] 
3/2 443 бУ 223 
46-43 6-42 48-12 © 
(а) 1 (6) 48 
(©) {3 +42 (d) 43 – 4/2 
[SSC Assistant Grade III, 2012] 
If х+у+2=Ь xy+yz+zx=-l, хуг--1, then 
x+y +z is: 
(a) 2 (b) -1 
(c) 0 (d) 1 
[SSC Assistant Grade III, 2012] 
If x? +y? +z? = xy yz * zx, (x £0), then the value 
of 4х+2у-32 is: 
2х 
(а) 0 (b) 1 
3 1 
(c) — (d) — 
2 2 


[SSC Assistant Grade III, 2012] 


4.20 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


112. 


Chapter 4 


1 
If 43-2)-3, x#0, then the value of х+— 
x) х х 

18: 

1 2 
а) 2- (0) 2- 
(а) : 2 

4 5 
(c) 2— (4) 2- 

9 9 


[SSC Assistant Grade III, 2012] 
If x? +у? +22 +2 = 2(у = х), then value of х +y? 
+ 2? іѕ equal to: 
(a) 0 
(c) 2 


(b) 1 

(d) 3 
[SSC Assistant Grade III, 2012] 
If a&b = abc = 180, and a, b, с are positive integers, 
then the value of c is: 
(a) 110 
(c) 4 


(b) 1 
(d) 25 
[SSC, 2012] 


2 
If [++] =3, then the value of (x? + x66 + 35^ + 
x 


хэлээ. 1) is: 


(а) 1 (b) 2 
(c) 3 (d) 4 
[SSC, 2012] 
2 2 2 
If a + b + с = 0, then the value of к 
(а) 0 (b) 1 шав 
(c) 2 (d) 3 


[SSC, 2012] 


1). 
If n= 7+4/З, then the value UJ 18: 

Vn 
(a) 245 (b) 4 
(c) -4 (d) 23 

[SSC, 2012] 

Ҥа+Ьь+с= 6, а + 2 + с? = 14 and à? + D + 
c? = 36, then the value of abc is: 
(a) 3 (b) 6 
(c) 9 (d) 12 


[SSC, 2012] 


If a, b are rational numbers and (4-1)/2-3- 
547 +a, ће value of (a+b) is: 
(a) -5 (b) 3 
(c) -3 (d) 5 
[SSC, 2012] 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


1 2 
If [xe] =3, then the value of x?06 + 200 + 90 
x 


+ x84 4 xl8 + xl? + xô + 115: 


(a) 0 (b) 1 
(c) 84 (d) 206 
[SSC, 2012] 
3.6 2 
The value of DEN d 
(81) х(3) 
(a) 3 (b) 6 
(c) 9 (d) 8.2 
[SSC, 2011] 
While selling, a businessman allows 4096 discount 


on the marked price and there is а loss of 30%. If 
it is sold at the marked price, profit percent will be: 


(a) 1096 (b) 2094 
(c) 162% (4) 16% 


[5$С, 2011] 


If а? + Ь? + с2 = 2(a — b — c)-3, then the value of 
(a — b + c) is: 

(а) -1 (b) 3 

(c) 1 (d) -2 


[SSC, 2011] 


1 
If x? + 3x + 1 = 0, then the value of x° + — is: 
x 


(a) -18 (b) 18 
(c) 36 (d) -36 

188С, 2011] 
If x^-x^x^ = 1, then the value of à? + b? + с? is: 
(a) 9 (b) abc 
()a+b+c (d) 3abc 


[SSC, 2011] 


i | 
If a+—+2=0, then the value of [an = — 15: 
а а 
(a) 0 сэ? 

(0) 1 ша 


188С, 2011] 





ТЕ шаг =], then the value of 64x? + І 18: 
16х 64x° 

(a) 4 (b) 52 

(c) 64 (d) 76 

If a, b, c are three non-zero real numbers such 

that a + b + c = 0; and P? + ca, then the value of 

a +02 +с? 18: 


2 
b^—ca 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


(b) 2 
(4) 1 


(а) 3 

(c) 0 
[SSC, 2011] 

If at + a&b? + 2 = 8 and à? + ab + b? = 4, then 

the value of ab 18: 

(a) -1 

(c) 0 


(b) 0 
(d) 1 
[SSC, 2011] 
If a = 25, = 15, c = -10; then the value of 
a +b? +e -3abc 
(a-b? -(b-cy +(с-а)? 
(a) 30 (b) —15 
(c) —30 (d) 15 








[SSC, 2011] 
1 1 1 
If xj y? =23, then (x + у — zy? + 27 xyz is equal 
to: 
(a) 0 
(c) -1 


(b) 1 
(d) 27 
[SSC, 2010] 


If 47474747- = (343), then y is equal to: 


2 
(a) E (b) 1 
4 3 
(c) ^ (d) d 


[SSC, 2010] 
Ifa - b -c- 1 апа ab be- ca =. then a:b:c is: 


(a) 1:2:2 
(c) 1:1:1 


(b) 2:12 
(d) 1:2:1 
[SSC, 2010] 


1 1 
If a +b? 2266 then the value of à? + b? 
a 


will be: 


(a) 1 : 


(b) 1- 
2 


1 


(с) 2 (4) 2- 
2 


[SSC, 2010] 
1Y 1 
If (++) = 3, then |= zJ 18 equal to: 
х х 


(a) 3 (b) 2 
(c) 1 (d) 0 
[SSC, 2010] 
0.1х0.1х0.1+0.02х 0.02 x 0.02 . . 
18 equal to: 
0.2x 0.2 x 0.2 + 0.04 x 0.04 x 0.04 





130. 


131. 


132. 


133. 


134. 


135. 


136. 


Simplification 4.21 


(a) 0.125 
(c) 0.500 


(b) 0.250 
(d) 0.855 
[SSC, 2010] 


je 2, then the value of х' +— is: 
x x 

(a) 2 (b) 0 

(c) 1 (d) -2 


[SSC, 2010] 


If х?+ 3x°+ 3x = 7, then x is equal to: 
(a) 2 (b) 3/6 
(c) 1 (d) -1 


[SSC, 2010] 








2 
If 2x+—=1, then the value of iud is: 
х х 
13 11 
(а) — (b) -— 
8 
11 13 
c) — {== 
(c) 5 (4) 8 
[SSC, 2010] 
47 | 
18 equal to: 
\16 + 6/7 -416-647 
1 1 
(а) — (b) - 
2 3 
1 1 
(c) — (d) - 
4 5 


[SSC, 2010] 


1 1 

If 2x+— =6, Шеп 3x+— is equal to: 
3х 2х 

(а) 4 (5) 8 

(c) 9 (4) 12 


[SSC, 2010] 


If x= W-D, then the value of G -3| is: 
(a) 2 (b) 2N2 
(c) 242 (4) -J2 


[SSC, 2010] 


4\ 3 3 5 7 13 
2 1 
= b) = 
(a) E (b) 5 
1 1 
2 d- 
(c) Е (4) Е 


[SSC, 2010] 
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(0.87)? + (0.13) 


137. : ; 
(0.87)? + (0.13)? — (0.87) x (0.13) 





18 equal to: 


(a) 1 (6) 2 
2 


(c) 1 (d) 21 
2 


[SSC, 2010] 
138. If x? + y? — 2х + бу + 10 = 0, then the value of (х2 


+ у?) is: 
(a) 4 (b) 6 
(c) 8 (d) 10 


[SSC, 2010] 


Directions (Q. 139—141): What value will come in place 
of the question mark (?) in the following questions? (You 
are not expected to calculate the exact value) 


139.21 + 3.9х 2.9 + 8.99 =? 


(а) 42 (b) 46 
(с) 44 (4) 34 
(е) 36 


ЇЇВР5 РО/МТ, 2013] 
140. 22.9889 + ? = 23 
(а) 23 
(с) 232 
(e) None of these 


(b) 1 
(d) 24 


[IBPS PO/MT, 2013] 
141. 10? x 100? + 999999999 = 10? + 10? 


(a) 6 (b) 9 
(c) 7 (d) 10 
(e) 12 


[IBPS PO/MT, 2013] 


Directions (О. 142-146): What will come in place of 
the question mark (?) in the following questions? 


142. 4003 x 77 - 21015 =? x 116 
(a) 2477 (b) 2478 
(c) 2467 (d) 2476 
(e) None of these 
[IBPS PO/MT, 2012] 
143. (4444 + 40) + (645 + 25) + (3991 + 26) =? 
(а) 280.4 (0) 290.4 
(с) 295.4 (4) 285.4 
(e) None of these 
[IBPS PO/MT, 2012] 


144. 517 „А?! 
37 52 





iro» 
7 4 


(a) 303.75 (b) 305.75 
(c) 3033. (d) 3051. 
4 4 


(e) None of these 
[IBPS PO/MT, 2012] 


145. > of 4011334 of 3411.22 =? 
(a) 4810 (b) 4980 
(c) 4890 (d) 4930 
(e) 4850 


[IBPS PO/MT, 2012] 
146. 335.01 х 244.99 = 55 =? 


(a) 1490 (b) 1550 
(c) 1420 (d) 1590 
(e) 1400 


[IBPS PO/MT, 2012] 
Directions (О. 147-154): What will come in the place 
of question mark (?) in the following questions? 
147. 3463 x 295 — 18611 =? + 5883 
(a) 997091 (b) 997071 
(c) 997090 (d) 999070 
(e) None of these 
[IBPS PO/MT, 2011] 


148. (23.1)? + (48.6)? — (39.8)? = ? + 1147.69 


(а) (13.6)? (b) 12.8 
(©) 163.84 (4) 12.8 


(e) None of these 
[IBPS PO/MT, 2011] 


28 195 39 5 
2 : 





149. ге 
65 308 44 26 
@ t (b) 0.75 
3 
1 1 
eqs (d) — 
(c) 2 5 


(e) None of these 
[IBPS PO/MT, 2011] 


150. 43931.03 + 2111.02 x 401.04 =? 


(а) 8800 (5) 7600 
(©) 7400 (4) 9000 
(©) 8300 


[IBPS PO/MT, 2011] 
151. 59.88 — 1221 x 635 =? 


(a) 10 (b) 50 
(c) 30 (d) 70 
(e) 90 


[IBPS PO/MT, 2011] 


152. Lof 20# 3 of 1715 =2 
8 3 5 


(a) 80 (b) 85 
(c) 90 (d) 95 
(e) 75 


[SBI Associates Banks PO, 2011] 
153. 25.05 x 123.95 + 388.999 x 15.001 = ? 


(a) 900 (b) 8950 
(c) 8935 (d) 8975 
(e) 8995 


[SBI Associates Banks PO, 2011] 
154. 561 — 35.05 х 19.99 =? 


(a) 320 (b) 330 
(©) 315 (d) 325 
(e) 335 


[SBI Associates Banks PO, 2011] 
Directions (Q. 155-158): What will come in the place 
of question mark (?) in the following questions? 
155. 21? — 3717 = 59 = ? х 8 
(а) 43.75 (0) 42.25 
(с) 45.75 (4) 47.25 
(e) None of these 
[IOB PO, 2011] 





156. 21 p lp i 
8 16 32 64 

9 9 

a) 2— b) 1— 

e 32 e) 64 

2 11 

с) 2-- d) 1-- 

(c) 3 (4) с 


(e) None of these 
[IOB PO, 2011] 


157. (0.64) -(0.512y x (0.8) = (0.8)? 
(a) 5 (b) 12 
(c) 0 (d) 6 
(e) None of these 
[IOB PO, 2011] 





158. J15?x12+9-125+21 =? 


(a) 18 (b) 24 
(c) 196 (d) 56 
(е) 14 


ПОВ РО, 2011| 


Directions (О. 159-161): What approximate value 
will come in the place of the question mark (?) in the 
following questions? (You are not expected to calculate 
the exact value.) 


Simplification 4.23 


159. 7441 + 34 x 12 =? х9 + 110 





(а) 420 (b) 280 

(с) 590 (4) 350 

(е) 220 

ПОВ РО, 2011| 
150, 289), 65-2515 _ 
34 869 207 

(а) 840 (5) 920 

(с) 970 (4) 780 

(е) 1000 


ПОВ РО, 2011| 
161. (32.13) «(23.96 – (17.11) =? 


(а) 1270 (5) 1420 
(с) 1450 (4) 1360 
(е) 1310 


ПОВ РО, 2011| 
Directions (О. 162—165): What will come in the place 
of question mark (?) in the following questions? 
162. 23 x 15 — 60+? + 31 = 292 
(a) 218 (b) 186 
(c) 217 (d) 201 
(e) None of these 
[Indian Bank PO, 2010] 
3 2 1 


163. 32145-3222? 
4 5 8 
1 1 
а) 4-- b) 5— 
e 40 e) 40 
1 3 
c) 6— d) 5— 
©) 40 S) 10 


(e) None of these 
[Indian Bank PO, 2010] 


164, 38x49 _ _, 
'216x16x81 — 

T T 

(a) я (5) Li 

6 4 

(с) 2. (d) 2. 


(e) None of these 
[Indian Bank PO, 2010] 


(a-b? - (a4 by X 
—4a y 


165. 





On simplifying the above mentioned equation, what will 
be the new equation? 


(а) xy 2 b (b) bx — y 
(c) ab = x (d) yb 2 x 
(e) ay = х 


[Corporation Bank PO, 2009] 
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ANSWER KEYS 





Ехєвс:5Е-1 
1. (с) 2. (а) 3.(b 4. (с) 5. (6) 6. (с) 7. (6) 8. (а) 9. (с) 
15. (с) 16. 17. 18. 19. 20. (с) 21. 22. (а) 
28. (а) 29. 30. 31. 522 33. (6) 34. 35. (а) 
41. (а) 42. 43. 44. 45. 46. (с) 47. 48. (5) 
54. (0) 55. 56. 57. 58. 59. (c) 60. 61. (а) 
67. (а) 68. G E 71. 72. (d) 73. 74. (c) 








ExERcIsE-2 





2. (a) : 7. (а) 8. (а) 9. (а) ? 11. 
15. (a) : 3 : 3 20. (с) 21. (5) 22. : 24. 
28. (b) 29. : : : 33. (d) 34. (d) 35. : 37. 
41. (0) 42. : : : 46. (а) 47. (5) 48. à 50. 
54. (c) : : : : 59, 60. 61. ; 63. 
67. (b) : : А : 72. 73. (6) 74. : 76. 
80. (4) : : : : 85. 86. (4) 87. : 89. 


93. (b) 94. : : . (d) 98. (d) 99. (c) 100. . (b) 102. (b) 103. (d) 104. 
105. (c) 106. (a) 107. (b) 108. (a) 109. (c) 110. (b) 111. (b) 112. (d) 113. . (c) 115. (c) 116. (c) 117. 
118. (d) 119. (b) 120. (b) 121. (b) 122. (d) 123. (d) 124 (a) 125. (c) 126. . (c) 128. (d) 129. (a) 130. 
131. (c) 132. (b) 133. (a) 134. (c) 135. (a) 136. (b) 137. (c) 138. (d) 139. . (b) 141. (b) 142. (d) 143. 
144. (b) 145. (c) 146. (a) 147. (a) 148. (c) 149. (d) 150. (a) 151. (c) 152. . (c) 154. (a) 155. (d) 156. 
157. (c) 158. (e) 159. (b) 160. (c) 161. (e) 162. (c) 163. (b) 164. (a) 165. (d) 





EXPLANATORY ANSWERS 











ExERcisE-I 
1. (с) Given expression 3 
$ 3 2*3 13Y Tos. 2 s141 end 
- -— of + =X 
10 7 10: 5) 5°7 7 
CT їз: у «ор nare eibi i 
10 7 10 7 7 10 10 7 2 
2 $5 dg 
ее, -141х 2414-15-01. 
10 21 7 7 7 5 575 
2. (a) Given expression 3. (b) Given expression 





=1+1+ 1+1+| 2 =ав 12x (20042 of 2 
3 8 3 4 3 


4. (с) 





58014) 


= B 227 =4х3 = 12. 
12 2 


Given expression 


os 
ее 


























=2 + |2 24 -2- 2+2х— 
4 11 











T 30 L И _ IN 
11 30 15 
5. (b) Let the missing figure = x. 
15 |9 |5 5 3 1 1 = 
2 |4 |4 `\2 3 6 
15 19 (5 
SS X =3 
2 [4 [4 
15_.__ 94 
2 5/4 — x 
ME 5—-4xz2 
2 5-4х 
3 
Xm cc 
4 
a -p 
6. (c) We know that =———, -a-b 
а +ab+b 
The given expression = 0.8 — 0.5 = 0.3. 
8. (a) Given expression 


10. (a) 








1 


1-02 - {5 - (4 – Dj] 
-1-12-15-3) 
-1-(-21-1-0-1. 


Given expression 





51 13 13 
х 5 
13 51 17 
Given expression 
(69842)? — (30158)? 
69842 — 30158 
(69842 — 30158)(69842 + 30158) 
69842 —30158 














1 


100000. 


| 


11. (d) Given expression 


12. 


13. 


14. 


15. 


16. 


(b) 


(c) 


(c) 


(c) 


(c) 


17. (d) 





2513 
912505 ae c 
282: 26-54 
4 7 244 
3 
-5 28 1 
в тв 
14 95 2+2 
8 





The given expression 
= 2.75 — 2.25 = 0.50. 


Given expression 


Simplification 4.25 





1-1 
асе 
2+20 8 22 176. 


Given expression 


_ (0.53)? - 2 x 0.53 x 0.41 + (0.41? 





0.12 


_ (0.53-0.41? _ (0.12)? 





0.12 0.12 
Given expression 


(3y x Gx3x2)* 
= 318 





3x3 x2' 2' 16 
39 3 8I 





Given expression 


- 0.12. 








Let x be the missing number 


1 233 


1 





= 108 + x of —+ 
3 5 4 


= 108 + og 
3 5 4 2 


3x108 3 21 
+—=— 
х 2 2 





3х108 21 3 
x 2. 2 





= 10 
2 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


3x108 


x 


3х108 
9 
х = 36. 








(b) Given expression 
108+9+3+1 121 
108 ~ 108 


= 1.1203. 





do 


Le xofc sc 
(d) Let x of 73738 


Then, x = 2 x123 
48 4 


(c) Given expression 








: = 0.25 does not lie between 0.33 and 0.875 
23 Е 
— = 0.96 which exceeds 0.875 
24 
11 | 
D = 0.92 which exceeds 0.875 
17 | : 
m = 0.708 which lies between 0.33 and 0.875. 
95-81 5 
(a) Number of : = T : ЭГ 300. 
8 2 8 2 


(c) Out of 5 girls, 1 took part in the camp. 
Out of the 8 boys, 1 took part in the camp. 
Out of the 13 students, 2 took part in the camp. 


2 
4 13 of total number of students took part in the camp. 


(c) Given expression 

















15 1 1 2.7 15 7 4 
т х of 

2 28 5 3 8 2:-3 
_ 15 4 2.715 of 1 

2 5 3 8 15 
NUS ae: 

2 5 3 8 
= rig gs 

2 5-3 
413 1 112 23 112 

2 15 2 15 

121 1 
= —=4— 


25 


26 


27 


28. 


29. 


30. 


31. 


32. 


33. 


(c) Given expression 





5 7 9 1003 1003 
= ахах = 
=з 7] 1001 3 
(a) Given expression 
1 1 1 1 


= —+—+—+4+—_ 

6 24 60 120 
_ 20+5+2+1_ 28 7 
120 120 30’ 











47 19 19 205 
(d) Let, LL a 
6 3 18 
893 19 205 
Then, x = — + —-—— 
18 3 18 
893 +114—205 802 ,,5 
i 18 718 97 


(a) Given expression 


(c) 


! 
= 
-4 
сл 


Ш 
> 
е 
Ф 


3 
= 

5 
(c) Given expression 


_ 240x300 — 300. 


240 
(2 )+2 (i) 
3 
(b) 3a-2b _ b _ \3 e 


3a - 2b (2)-2 Ви —1 
b 3 


(a) Given expression 

















34. 


35. 


36. 


37. 


35 60-45 
X = 
36 9 2 36 18 














=—=3-. 
5 5 5 
(а) 0.001 = (0.13; 0.067 = 0.1 x 0.67 
The given expression 
a -p 
© а?+аЬ+Ь. 
= 0.67 — 0.10 = 0.57. 





=а-Ь 


(a) Let total number of students = x 


2 
Number of girl students — E 


Number of boy students — 5 


Number of girls who took part in the camp 


l(2x 2 
= —| — |=—x 
543 15 


Number of boys who took part in the camp 


el(x) x 
813) 24 


Total number of students who took part in the camp 





2 x 1645 7 
= —x4 = x=—x 
15 24 120 40 
. a 
(b) Let the fraction be bo Then, 


a a b 26 512 
х -—=18— = 
а 27. *23. 





Simplification 4.27 


40. (b) Let x be the fraction 


41. 


42. 


43. 


44. 


45. 


46. 


7 6 1 6 
х >x 














по С 
B oq My 13 
Th t бы бы 0 36 
e correct answer = 7 713 13 91 

2-242442 
(a) 2.4 44]. = ад 

«ay - Q) 
pup 

2-4 

=2+ 2 – v2 =2. 





(c) : = 0.50000 





sah) 


а = 0.04167 (зу (divide (2) by 4) 
= 0.00833 а 
2.3.4.5 (4) (divide (3) by 5) 


Adding, we have 0.71667 or 0.717 up to three places. 


(c) Putting x in place of? 
x 12 
0.2x3.6 
> x22x02x3.6x12 or, x = 17.28. 


=2 or, х- 12 =2х0.2 x 3.6 


(a) Substituting x for?, we get 


ухх7 х 18 = 84 


= 84 o (84y 
or, Е on (Мхх7)-1-- 











= 3.11. 


18 
84х84 84х84 
or, хх7- Or, m AU Id 
18x18 18x18x7 
4] 26 13 
(auda A + + 
4 3 12 5 6 
_ 105+140+205+312+130 
60 
8 
НИ 
60 15 
which is nearer to 15 than 14 
13 2 
Difference : 15 – 14 — = —. 
15 15 
(c) Taking the quotient 2, y and 7, we get 2y = 7, which 


gives the quotient as 3 


"^ y = 3. Substituting the value of y, we get 


jeg 
352 4 
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47. 


48. 


49. 


51. 


52. 


53. 


54. 


55. 


57. 


58. 











3 
q 
3 3 3 
Now. p —2 - 
й 31 х 14 х 
2 
х= 14, у = 3. 


(c) Let x be the fraction 





(b) Substituting x = 7 and у = 5, we get 

7 x 5 = (7 + 2)2(5 – 2) (9)? x 3 = 243. 

(c) Given that m" = 121 = m" = 11? 

Hence, т = 11, n = 2. Substituting these values 
(m — 1)! = (11 - 1)?! = 10? = 1000. 


(d) x x 2 ne = 225 or, en 








——х = 225 
8 17 136 

х = 136. 
(б ee ral 

12 23 34 9.10 
-11 E ja : t 22 +... : : p dius 

2 2 3 3 4 9 10 10 10 
(c) Putting x for? 


41296 х 2.25 =x? ог, 36х 2.25 =x? 


or, x = «436 x2.25 


or, х=бх 1.5 











х = 9. 
26 512 
Ф)ххх+ = =18— ori = — 
Х 27 
3 
212 m 
x= | | and sox = —=2— 
3 
(c) Given that = ae 
a+b 23 
i.e., if a = 17, thna+b=23 or b=6 
a-b=17-6=11 
atb_ 23 
a-b 11` 
(discus штар: Ge, So 
4 14 28 
2- 150х 28 — 280. 
15 
(a) Given product 
5 7 9 1003 _ 1003 





х-х-х... 
7 


= х = 
3 5 1001 3 


59. 


60. 
61. 


62. 


63. 


64. 


65. 


(© 42" 264 or (2")!2 = 28 
> l уа р 
2 


(b) 10” = V10” = 4/25 =5. 


(a) Putting x for? and solving 









































1 8 2 
ll- x4 +x = 22 
3 10 3 
or, 11- {= =22x 
1 3 
lite 
3 10 1 8 
or, x = 2 or x= —x4— 
99:25 2 10 
3 
LR le bd 
2 10 10 
Ч а? +a"? | 1—а7!? 
M me v qudm 
al? ча“? | 1-0? 
Hee dae). qug? 
a? a? (1 а?у а!? 
2 (1 a?) - a? 
Б а!? a? 1 a? al? -1 
ü 1-а 
22-22 
^ l-a' 
©) 1 1 atb Na +b? *2ab 
a b ab ab 
— У45+2х18 _ 9 -4l 
18 “18 2. 
(d) ath _ ab 2 а? +b _ 2ab 
са! са 'c«d^ 2са 


a^ cb *2ab c *d't2cd 
a^-b-2ab с +d? -2cd 





[by componendo and dividendo] 
(=) (22 
5 (a-b) Med 
a+b с-а 
a-b c-d' 














(a) Putting x for? and solving 
(1.06 + 0.04)? — x = 4 x 1.06 x 0.04 
Here, 1.06 = a and 0.04 = b 


66. 


67. 


68. 


69. 


70. 


(а + Б)? — x = 4ab 
x = (a + by — 4ab = (a — by 
= (1.02)? = 1.0404. 














(1.06 — 0.04)? 


(a) Let the total score be x runs, such that 


2 2 2 2 DAT 
х x| х x| 280r —x-—x-x = 8 
9 9 9 9 9 9 





: 8 162 
9 3 7 or, x = : 





1) -1/2 у (3 MIS 
(a) (2) + (64) > + (-32) 


= 1 + (82) 1? + (-1x32)*5 
= 1+ 81 + [(71)5 x (3297) 
= 1 + 8-1 ES [0(=1)2)2° х (25)*%] 


2 23771123 
8 8 














252. 
ass (64 -9x121 ВЕШ 
121х 64 (8 +3х11 
_ (64 -3x3x11x11 8х11 
11x11x8x8 64 433 
кз (64+33)(64-33) 1 
88 64 4-33 
31 
or, x = —. 
88 
(a) Let the number be 1 
1 1 1 
— of l= — and, £ of l= — 
3 3 4 4 
Echoes л] 
3 4 12 12 
1 
Number 12 + — = 144. 
12 
(а) L.C.M. of 7, 8, 16 and 35 = 560 


5 5x70 350 
8 8x70 560 





21 21x16 336 


35 35x16 560 





9 9x35 315 
16 16x35 560 





6 6х80 480 
and, —= = — 
7 7х80 560 





Difference between the largest and the smallest fractions 


6 9 480 315 165 33 
7 16 560 560 560 112. 














71. 


72. 


. Other expenses = 


73. 


74. 


75. 


Simplification 4.29 


(b) Let the money with the man at first be $1 


5 5 
Money spent = — ofl1-2€x— 
y sp 6 6 


A 5 1 
Remaining money = 1 – = —- X— 
6 6 
1 1 
апа money earned = — ofX- =$— 
2 6 12 
Total money with him now 
1 1 3 Ї 
Е =% =? 








ы part of his money is with him now. 
4 


(d) Let the monthly income of Manmohan be 31 


1 1 
Pocket money = — of $1 = $- 
5 5 
: 1 
Remainder = 1 - — = %— 
5 5 


16 





: ore = $ 
5 5 


16 


Monthly income = 48 + 25 - 3300. 


(c) Let the number be 1. 


4 4 


- of l= — and, 
5 5 


Difference = 


Орь 
чө 
= 


Number = 4 + UE 
20 


80. 


2 
(c) ~ z part = 96 


3.03 


3 part = 96 x 2х5 = 108. 
4 2 





(b) Journey completed by aeroplane and train 
2 2 2-6 8 
= — + — = —-_ = — 
15. 25 15 15 
8 7 


Remaining journey =1- —=— 
B4 x 15 15 


7 A : 
Не completed 15 part of his journey by taxi. 
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77. 


. (b) 


















































1 1 1 1 x 1 1 
: 1 1 1 411 = -24 =2+ = =2 
Бас | JI | ; | z 70 4 QUUM 
1 х 2 х 3 х 69 = x 21? х 313 х 414 ЗАР х ЕЭ 
2°34 770 70 ОЕТ CAE xG 
1 х — 1 
70 = 70 x= 1. 21? х 315 х Q?y^ х 1015 34/3 х 425 
= 53/5 + 5775 х6 
1.073x1.073—0.927 x0.927 (3*)* x(9)° 
(с) 1073—0927 ! 027) x By 212313 212 255545. 575 33 
= 5375 х 343 x 3985 
(1.073)? — (0.927)? ^ (35! x (32° 
- с 124. 1 3:7 
1.073 — 0.927 (3°)’ х (3)° = 22°25 cae ee 55 5'5 
28 
_ (1.073 + 0.927)(1.073— 0.927) 3 м 
1.073 — 0.927 3? 
ExERcIsE-2 
(BaseD ом Memory) 
х+2х 7 Зх 7 х 7х25 7 ЗОО xT 
у+1.5у 10 ' 25у 10 ‘у 10x3 12 225 
75 . 93.5 . 475 
(а) 2-167-87-2 (3° х17°5)х212х(215 25) 


10. 


п. 


12. 


P oc 


= Q+ 079 = pass = 212 = (ду 
(с) .. (4) х(5)х2-0 .?=0 

(е) 457 

(е) 59 

(a) Suppose that the number is k 

Then, we have 


Зе 2l. k = 288 
5 5 4 





ог, 278358 or, 3 288 or, k= 288x10 =960 
5 10 10 3 





(а) 20199 - 2 ог52=66—39=27 
4 


(a) Suppose original fraction =>. 





y 
Tha, 9€ 19, E 6 9 
бу 22 у 2275 11 





(c) ? = V928x58 = 29x32x29x2 


= \/(29)* x(8)? 229x8 = 232 


(а) 335 х 212 х 4225 + 225 x 722 





13. (а) x+y= 


14. (с) 


228 


217 x21 x21? = 21659225 = 218 


45-43 45-43 
B-B s B 


(5 +43) +(V5 = |, 

















© (5—5)(5+5б) 


:5-3-2415--5-3-2,15 _16 


=8 





5-3 








1 | 1 
РЕЗ == 
| .N2 - 48 - 45 4 2 4 43 — 5 





2 





|(/2-45)-43 | 


= 22-245 
(42-45) -(5) 





2(/2-45| 


7245:--2510-43 


448-8)- 
































Зул 
15. (а) ul Y 
* 
5 +3 119 
ЕУ 
5543 38. 7 
Е 7 
16. (a) Given expression = : х 2 х 3 х...Х 2 
34 100 
-41--001 
100 
45-48 | 45-41 
17. (b) 5X3 5-4/3 
45-43 45 +З 








я БЭЭ | БЭЭ 
Q5 -48)45 + УЗ) | (54 3)45 - V3) 





, [zem | [scm] 


5-3 5-3 
= [44 45 4|4-415р 


21641548 VIS +16+ 15 – 84/15 
= 16+ 15 + 16 +15 or, 62. 
18. (d) 2525 = (26 - 1)? 
= 2625 + 5с x 2624 x (-1)! 
+ 796 x 267 харжээ Сэ? 


[using Binomial theorem] 





Now, all the terms are divisible by 26 except the last term 
(71). So, the remainder is 26 — 1 = 25. 


19. (d) Let x = 4/6 +... 


On squaring, we get 
x-64x ог, x-x-620 
or, (Х-3)(х-2)-0 or, x23, 
But —ve value cannot be accepted. 
.x-3. 

21. (b) Givenexpression = (259-16 x (25904 x (592 
= 20.64 х 20.16 у 202 
BEN 


22. 


23. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


Simplification 4.31 


(b) Number = 269 x 68 = 18292 
= 67 х 273 + 1. 








Hence, * = 6. 


(b) Suppose that certain amount is 3x 


3 x 
Then, = = 81 


16 4 
or, 16x — 3x — 4x = 81 x 16 
81x16 





or, x = = 144 


Hence, B gets = 144 x = 336. 


(c) Required greatest number is H.C.F. of (989 — 5) and 
(1327 — 7) 
Hence, H.C.F. of 989 and 1320 is 24. 
0) 152-1-2х6-1-12-13 
(1* 2) *3 = 13 * 3 = 13 +3 хб = 31. 
(d) The given expression 
2 x 3 2 





4 4 
b) x *y =x +y – ху 

9* 11 = (9)? + (11)? - 9х 11 
= 81+ 121 - 99 = 103. 


Mola по. 
(c) Man has 31375 15 


Мап’5 шсоше = 400 х 15 = $6000. 
(b)2*3+3*4 
= [2(2) + 3(3)] + [2(3) + 3(4)] 
= [4 + 9] + [6 + 12] = 31. 


(d) Given expression 

= [e pe] 

= (21724 x (2124 = 22 x 22 = 24. 
(d) Given expression 

= \%/25+11 = 0+6 =. = 4. 











4.32 Chapter 4 


35. 


36. 


or, 


(d) 2575 х 52.5 2 12515 Эн 5? 


or, 527.5 х 525 2 53x15 = 5? 


or, 515 x 525 + 545 — 5? 
or, 575 х — = 

ог, ? = 13. 

(e) Let the number be x 


Then, ву № = 15 
523207 








а ш а Ed 
35 2 
E 40% of x = <2 x175 = 105. 
100 2 


37. 


38. 


39. 


41. 


43. 


(c) Required number 


2 
- x 200 
5 





> x 125 = 80-75 = 5. 


2 2x165 330 
b) <= == 
3х165 495 


3х99 297 
5x99 495 


== 
ЭЭ 

5 

7 7х55 385 
9 

9 











9 9х55 495 
9x45 _ 405 

1 11х45 495 

8 8x55 440 


9 9x55 495 








32 
Ascending order —,-,—,—,-. 
539119 


(c) ((47)!2)/5 $5 ((47)1/2)3 х ((47)12)-6 


= (6) = (07) = (т)? (а) = (4877 


(10008.99У 48589 x 0.4987 


b) ? 
e 10009.001 


1 


= (10009) х 4/3600 x 0.50 
= (10009) х 60 х 0.50 = 300000. 


(a) Difference between two lowest numbers 


216-729 
Difference between two highest numbers 
= 91 – 89 = 2 


Product of these two numbers = 9 x 2 = 18. 


44. 


45. 


46. 


47. 


48. 


49. 
50. 


51. 


1 5 
© = П л = ad 
(c) Е 8 0) 

25 

1-35-41 or, p П + 35 =4 П 

П = 40. 
(c) Suppose, there were x packages in the van before 
delivery. 


After first delivery, the number of packages in the 
van 
2 3 


= удых 
5 


5 


After second delivery, the number of packages in the van 








_ cae Е 3х-15 
5 5 
Be (Given) 
5 2 


=> х = 30. 
(а) (6х 4/5) = 216 x 5 = 1080 


(8 х 52): = 512 х2 = 1024 


(2x 3/130} = 8 x 130 = 1040 


(3/900)? = 900. 

(b) x = 2 + 223 +213 

> @-2)=2 +21 

> (х – 2)3 = (223 + 213)3 
= 4+2 +3 х 223 x 213 [223 + 213] 
=6+3x2 (x-2) 

> (@x-2=6+6x-12=6x-6 

6x(x-2)26x-6 


— x 6х2 + бх = 2. 
.9х.9х.9х100 .9 
(b) 4 - 
.16х.16х.16х100 .16 
(с) 480 = Vi6x5 = 45 = 2236. 
(a) 21952 =4х4х4х7х7х7 
и. 3/21952 =4х7= 28. 
1 1 5+3 
(b) = x 
45-43 45-43. 5 +43 


45443) 2.2361+1.7321 
5-3 2 


3.9682 
- Ё = 1.9841. 








=> 3-8 





- 5.625. 














52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 





(с) 4/2722 1282 = 4((272-128)272-128) 
































= 4400x144 
=20х 12 = 240. 
19 з V10 
c) 40.9 = = x 
© 10 10 10 
3х3.16 
g Эхе, PP шир 
10 10 
© 0.342 х 0.684 —_ 342х684х10° 
0.000342 х 0.000171 342x171 
=4x 106 
Square root of 4 x 10° = 2 x 10? = 2000. 
175616 _ 56 
(с) 3175616 = 2 = — =5.6 
8175.61 4 10000 10 
0.175616 _ ; 175616 _ 56 = 0.56 
1000000 100 
3/0.000175616 _ ,| 175616 _ 56 
\ 1000000000 1000 
= 0.056 
Required answer = 5.6 + 0.56 + 0.056 = 6.216. 
(а) J8 +2432 -3/128 + 4/50 


2249 +2 x 4/2 -3x 82 44x 542 
242 «842 -244/2 + 204/2 
= 642 = 6 x 1.414 = 8484. 
(b 30.004096 = 0.16)" 
= 4016 = 04. 


@ E = НЬ с Ё _ 388 1203. 
3 3х3 3 3 


(b) 45625 + 456.25 + 40.5625 


5625 [5625 75 75 
= 1/5625 5,122 p Z2 = 75+—+—— 
100 1000 10 100 


= 75 + 7.5 + 0.75 = 83.25. 














(а) x = 108 


iit м? . 108 
6 
ог, J? = 18 
ог, ? = 324 = 325. 





b) 40000 + 2:001 of 1891.992 =? 
(b) 4987 ? цана 


ог, ? = 100 + 5 of 1900 = 100 + 1140 = 1230. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


Simplification 4.33 





_ 3 14 
тт деть 
© L7 = lJ 37 0g 
1 
(b) 2p4— 24 
р 

1 
=> p+ — =2 


3 
Therefore, | p+ = 
2p 


1 
кыл жы түн ри zi 








2p 2p 
1 3 
= 3 —~+—x2 
> 8 =p + gp 2 
=> p 4 : 8-3-5 
p t 8р? = х 


(d) 0.1 x 0.01 x 0.001 х 107 
= 1056 x 107 = 10! = 10 


(c) [($/х2 уз} — (x 3515 x-5/3x5 


= 523/5 %—53 _ у 


| 








фу 2 52 САВ а ей 
43-46 46-12 43-42 


_ 34205 - J6) 4304/6 — 42) 
(3+6) —/6) — (e J2)6 - V2) 


V 6(N3 - V2) 

















"CB 568-45 


346-643. 1242-446 | 342 -243 
с (3) 4 1 


_ -\6+2\3 342-46 
1 1 


= V6 42453 – 34/2 - 46 «342 -24/3 = 0 
2 7 13 





























9) Ene 1 
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77-39 38 
-33 _ _33 
1 10 
ШЕ Me 
10 
_ 38,33 38 
7 33 109 109 
1 1 1 
69. (b) 3+ Ч | 
43- A443. 3-43 
pL {3.38 35453 
= 3+ + 
43 13443. 3-45 
3+ : RE 3+ : : 
B 3 4/3:-4/3 
-3 
2 
= 
: L- = 10 
70. (а) 38017 
6 
2 
> х + 156 10 
3- 
37 
2 
= x+ 74 = 10 
3--- 
37 
2 
st, рер 
37 
2 
> 12222 240 
135 
> Удаан = 10 
135 
> 10225 =x 
135 
> х = 10-1320-74 
135 
1276 
> = —— 
135 
3 
71. (b) Expression = Pide 
3—1 
3-- 
3 
3 3 
arcup nc EIS 
3--- 
10 10 

















= 3429 з+19 
23 11 
_ 33+10 43 
© NE 3-2 
45-41. 5-1 (V5 +1)? 
72. (с) х x 
45-1 4541 5-1 





144541) _ V5+1 
4 КОЕ; 


Therefore, 5х? — 5x — 1 





2 2 


Su) 504/5 +1) 


1 





4 2 











Ее =з 54/5 +5 


1 


Банн 545 +5 i 











2 2 
_ 15+5/5—5/5—5—-2 _ 8 
2 2 
73. (b) N3*x*N3-*X _, 
м3 +x -J3-x 
сн (N3 +x + 43- xy —2 
(3+х-3+х) 
3+х+3-х+24ү9- x 
> =2 
2х 
> 6-249-x? = 4х 
> 249—-x! =4х-6 


Squaring both sides 
4(9 — х2) = 16x? + 36 — 48x 
> 36 — 4x? = 16x? + 36 – 48x 


> 20x? = 48х 
48 12 
> PI ON II 
20 5 
74. (c) 0.121212 ... 
_ 12 _ 4 
99 33 
75. (5) 7 = 33442-31 
4 5 8 
15 22 25 
? = —+—-— 
4 5 8 
_ 150+176-125 
40 
201 


76. 


77. 


78. 


79. 


80. 









































(d [52 х14-6х7+(4)` = 18 
> 52 х 14- 6 x 7 + (4)? = (18)? 
=> 25 х 14 - 42 + (4)! = 324 
> 350 — 42 + (4)? = 324 
> 308 + (4)? = 324 
> (4)? = 324 — 308 
> (4)? = 16 
> (4)! = (4)? 
> 2:2 
(c) ?= 67.99% of 1401 — 13.99% of 1299 
68 14 
=> ? = 1401 х m - 1300 x 100 
= ? = 952.68 — 182 
= ? = 770.68 
=> ? = 770 (Approx.) 
T БЭ 
E 9 39 899 
(2) 399 899 
> ? = х х 
9 39 41 
=> 9 = 7.11 1023 x 21.92 
=> ? = 159.435 = 1550 (Approx.) 
(b) (3х2) = (15 х 0.40)* + (1080 + 30)* 
x (27 x 8) 
— (3 x 2)" = (6)* + (36)* x (216)* 
=> (бул? 2 (6) 2: (628 х (63)4 
=> (6) = (6)* + (6% х (6)"” 
=> (бул? = (бу? х (6)? 
=> (6)? = (6)8 
> 245-28 
> 7-8-5-3 
0) 2 
(d) eu 2 =3 431 [2 
10 12 2 6 
Qy 17 13,5 MH 
> + = + 
10 12 4 2 6 
(2135 11 17 
LI = 
10 4 2 6 12 
(y _ 39+30-22-17 
нг = 
10 12 
N? = 
2 9? _ 69-39 
10 12 
0) 2 
2 QY 30 
10 12 
= ox = 30 x 20 


81. 


82. 


83. 


84. 


85. 


Simplification 











> (2)? = 25 

> ? = 425 = 5 

(с) (23+ V49 = 92 х 576 + 241296 

> (2)3 +7 = 92 х 576 +2 х 36 

=> (7) +7 = 9 х 576 + 72 

> (7) +7= 9х8 

> (7) +7 = 736 

= (23 = 736 – 7 = 729 

= ? = 4729 

= 2-29 

(с) 85-2- Lof (92)% oid of 650 
6 23 

-э85-2- 1492-24 аар 
6 100 23 

=> 85+? = 104 

= 2 = 104 – 85 

> 2 = 19 

(c) `7 Price of a pencil box = 7 + 22 + 14 = 343 


Hence the, required amount Seema paid to the shopkeeper 


=20x7+8 х 224+6x1754+7 x 43 
= 140 + 176 + 1050 + 301 = $1667. 
(b) à? + b? + с2 = ар + bc + са 











4.35 











=> а? + 2 +e – аБ – Бс са = 0 
On multiplying Бу 2, we have, 
2a? + 2b? + 2c? – 2ab — 2bc - 2ca = 0 
=> a + 02 – ?2аһ + b + с? — 2Ьс +e +a? – 2ас = 0 
=> (a-b? + (6-е + (с а)? = 0 
> a-b=0 
> a=b,b-c=0 > b=candc-a=0 
> c=a 
a+c 2a 
"A 


(a) ab + bc + са =0 
=> ab + са = -bc 
a? — bc = а? + ab + ac = a(a +b + с) 
Similarly, 
b? — ac = b(a + b + с), and 
c? — ab = c(a * b * c) 














1 3 1 " 1 
a —-bc b'-ca c 
1 1 1 
+ + 
а(а+Ь+с) b(a+b+c) clat+b+c) 














Ш 1 1,1,1 Ш 1 ac + ca + ab 
(а+Ь+с)\а b с) (a+b+c) abc 


1 0 
- х — =0 
at+b+c abc 





| 
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86. (d) (2 43)a - (2 - 43)5 -1 


a 








87. (b) ха Еј 
х 


Оп cubing both sides, we have, 
x ӨӨРӨӨР 5 
х х 27 


1 








1 
=> X +-—у+3х—=— 
х 3.097 
1 
> х +-+1=—— 
27 
1 1 2ах 
88. (4) 
а? +ах+х? а -ах+х? а Фах +x! 
а? -ах+ х? -a! -ax- х? 2ах 





(а? +ах+ ха? -ах+х?) аах + х^ 


= -2ах F 2ax zu 
авах txt авах х 





89. (с) пни зди „(х+у+т) 


Г-у) 4(У-2)4(2-3) 1 


- 5633 +333+334)(0+1+1) 2 1000 








90. (a) Quicker Method: 
When x = (a + b + cy, then 
x-p 

+ 


b+c cta a+b 





х-а? х= с? 
+ 





_(at+b+cy -a _(atb+ey -b _ (arbre) -e 





b+c cta a+b 


_(2a+b+c)(b+c) „(а+2®+с)(с+а) (a+b+2c)a+b) 





a+b c+a 


=2a+b+c+a+2b+c+a+b+2c 
=4a+4b+4c=4(a+b+c) 








91. (d) (х-а) 


б-а) 





a+b 


92. 


93. 


94. 


95. 


-(x-a-x-«by *3(x-a-x-4b) 
-(b—ay +3(b-a) 
= 5 +3х5=125 +15 =140 


(а) Let, x = 2A 4423/4... 
On squaring, we have, x^ = 244 23/4... 


On cubing, we have, x62 8 х 4x 


> x 23222 х-2 


32 3/2 (№6 - V3) 


























©) 38546 5+8) 
о. V3) 2 248 - № 


ав _ 4y3(Vo-v2) 
46-42: (46-42)6-42) 
а ВЕ 42)-342-46 
Je _ 46(83-4/2) — 6(9-0) 
43-42 (/3442143-42) 3-2 
= № (3 42)-347 24/3 
The given expression 
= 24/3 – 4/6 – 34/2 + V6 + 34/2 - 24/3 =0 
(а) а * b «c =2(a-b-c)-3 


> @ +b +e -2at+2b+2c+3=0 









































> aq -2a4l«b «*2b«14c? +2c+1=0 
=> (а-1/-(5-1У-(с-1у-0 
а-1-0 => а-1 
5-1-0 > 3--1 
с+1=0 => с--1 
Да -3b 4 5c = Ax1-3x(-1)  S(-1) 
=4+3-5=2 

13 


х+- = 
2 











(с) Mnt ug 
x 


On cubing, we have, 








x x 8 
> Халах 
х 8 
з 1 27 9 27-36 9 
= X 3 = 
х 8 2 8 8 
ее: 
x 8 8 


96. 


97. 


98. 


99. 


100. 





(a) аг-22-42-0-с"-а =0 
(a 5+ (B) - c?y e (c? а?) 


= 3(а? —b’)(b? -Pe а?) 





[If x+ y +z =0, then, x? + y? +2? = 3xyz] 
= 3(а + b)(a - b)(b + с)(Ь—с)(с + aXc — a) 


(4) х-15-2 > x-2=¥5 
Оп cubing, we have, 

кезу x243x(-2) –2? = 5 
=> х- 6х? +12х-8=5 

=> x - 6х? +12х-13=0 


1 _ 3+8 
3-48. (3-48135-48) 


(Rationalizing the denominator) 


3+8 
= =+V8 
9-8 


-. The given expression 











(4) 








-3-48-3-48-6-4-:7 
-6-248-6-44/2-248-442 


-2x242 - 442 20 








(с) x°+— =83 








Cubing both sides, we have 


1 3 
(+-+) =9° =729 
X 


= Р-3-18-рээ 
х х 


5 x -l-3x9-70 
x 


1 


=> х-—=729+27=756 
X 
1} 2 
(d) (ee -3-(45) 
a 
1 
> аж--4/ 
a 


3 
Cubing both sides, we have С 23 =3\3 
а 


101. 


102. 


103. 


104. 


Simplification 4.37 


25 [4+1 ani 


3 
а 


a 








a 


> ав > о 
а 
(b) а=7-4\3 


21 1 1 _7+4\3 Жэ 


an = = x 
а 1-43 2-443 24403 


2 
(+z) rane 
a 











Va 
27-445 714 445 42-16 


Ss fg ped 


Ja 


œ) 3 _ 32 „+ 
46-43 46-43 46--3 


342 (№6 + V3) 

иж "| 

= 42 + 4/6 = 24/3 + 4/6 
a 4V3(v6 + V2) 























46-42 6-2 
= 418 + 4/6 = 34/2 + 4/6 
6 | e(Vi2 - 8) 








V8 +12 12-8 
5 (245 242) =3V3 3/2 
2 


Given expression 


-243-46-34/2-46-3ү/3-3-:7--/3 


(d) x? + y +23 - 3xyz 

















= (х+уж+2)(х +y +z -xp-yz-zx) 








= (х+у+2)(х+у+2)? -3xy-3yz -3zx 
>x +y +z +3 = 11 -3(-1)]=4 








>x +y +z =1 
(с) х2 ку? + 22 = ҳу + у2 + 2х 


=> 2x «2y!42z!-2xy -2yz -2zx =0 





=> (к-у *(y-zy + (2-2)? =0 








х-у-0 => х-у 
y-z=0 > у-2 


z-x=0 > ї-х 





_Ax+2y-3z 442-3 3 
Е 2х 2 2 
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> а? +2 +e = 2а? — 2be = a? – be) 





3 3 
105. (c) 3х-2-- => 3х---2 
x 

















x | ВЕЖЕ us 
Dividing both sides by 3, we have Uo g'—be — 
yt? 110. (b) и-7-44/3-7-2х2х-/3 
^ 
2 
On squaring both sides, we get -44342x2x43 =(2+ V3) 
4-22 eo 4n22448 
1 1 лЗ 
1 4 22 4 3 - - х =2- 3 
> xX 4+5=-4+2=—=2 Wh. 2+3 TEs aou 
x! 9 9 ^9 
106. (a) x? y? +2 +2 = 2(у - x) В 
> х2 + 2х + у2 – 23у +22 +2 = 0 vn 





111. (b) (a + b + с)?= à? +b? cà +2 (ab + be + ca) 
=> 36-14 +2 (ab + bc + са) 
=> аб + Бс + са = (36 - 14) - 2 


> (х2 + 25+ 1) + (2 2р +1) +22 = 0 
> (х+ 1) + (у = 12 +22 = 0 


> x+1=0 => x=-l 





=> ab+be+ca=11 (1) 
у= d. хэ eI 333-103 z E DS 
ла +b +e- Зађс = (a * b + с)(а + b^ +c- ab 
до 4 А — bc — ca) 
КЕ uma IDE qm = 36 – 3abc = 6(14 — 11) 


107. (b) 18022 x 2 x 3x 3x 5 





= 36 – 3abc = 84 – 66 = 18 











dg 
„жо => 3abc = 36 — 18 = 18 
etd = => abc = 6 
аһ = abc = 180 = 12 x 180 x 1 
2 13 х 180 112. (4) (a-1N2 +3 =bV2 +a 
> с-1 > a=3;a-1=b 
1Y > 3-l=b => bz2 
108. (a) [+ -3 a+b=34+2=5 
x 
1 113. (a) a l л 
> х+—=\/3 . Х -3 x+—=v3 
x x x 
On cubing both sides, One cubing both sides, 
3 
(++) =33 ЖЭЛ 
х x х 
1 
=> Pape i-us =z x += =3y3 -34/3 =0 
x x 


=> x°4+1=0 





= pes эрэр 
x 


+ 4,206 + 200 90, 84 IB L2 6 +1 




















=> х ;70 х2-1-0 = x" 5 41) (хе П) x" G5 41) e (541) =0 
X 
3.6 2.7 
x2 + x66 +54 4436 1424 449 +] 114. (c) Given expression = EE 
UX 
22 (x5)? | (x5)! (x9? (x9)6 А (х®)* | хб "E ) 
=1-1-1+1+1+0=1 Е ^y* x (32? Er 
109. (c) a + b+c=0 (3)? x3 3168 «3 
> Ь +c=-a Ю (a”)" = a" q" ха" = asa” +a" - а"" | 
On squaring both sides, 144454 198 


=> (р+ 0)? = а? 
=> b + с? + 2с = а? 
=> а? +b + с? + 2be = 2а? 





36841 3178 
— 319.8—17.8 _ 42 _9 














115. 


116. 


117. 


118. 


(c) Let the marked price of article be Xx and СР be $100. 
Now, according to the question, 
ЭН -100-30-70 
100 
=> 60х = 70х100 


70х100 700 350 
х= ==? 








60 6 3 

On selling at marked price, we have 
profit = 350 —100 = 28 -162 
3 3 3 


profit% = 162% 


(с) а ++ с? =2а-26-2е-3 

> a +}? -4cg-2a«2b*2c 1414120 

=> (а –2а+1) + (6? +26 +1) + (c? +2с+1) =0 
=> (а-0?+(6+10?+(с+1?=0 


























а-1-0 > а-1 
5-1-0 5 1 
с-1-0 с 1 





a-b+c=1+1-1=1 
(а) x? -3x 4120 
On dividing by x, we have 
l =0 grie 
x x 
Cubing both sides, 


3 
& “| =x + pup j 
X X X 


1 


х-3- 

















(-3)° = x° + + 3(-3) 
y 
ios UL 
> -27-3"- 9 
x 
> х+—=-27+9=-18 
(9) ххх =l > хи 1 = x 


=> atb+c=0 


Now, a^ + +c? -3abc = (a +b + с)(а? +b? + c - ab -bc — са) 


> а + +e -3abc 20 





> а +b +e =3abe 


119. 


(b) EN 
a 


a +1+2a=0 
=> (а+1)®=0 => а+1=0 
> а=-1 


a" -- = ( D? 


--1-1--2 


1 
[pu 





120. 


121. 


122. 


123. 


124 


Simplification 4.39 


1 
=> 4х+—=4 


11) шиль 
(0) 16х 4х 


On cubing both sides, we have 


3 
(^ t 2) 
4х 


3 
= (4х) + E idea Ах 
4х 4х 4х 











> 64=64х°4 I Faxa 
64x 
=> 64x! +—— =64-12=52 
64x 
(b) a+b+c=0 


=> (atc)--b 
On squaring both sides, we have 
a +c’ +2ас =? 
> ас =? –2ас 
a +02 + с” E b? - b? -2ac Е 2(b? —ac) x 


2 
b^—ca 


2 





b? — ca b! — ac 

(d) а +a°b? « b^ = (а? +.ab+b’)(a’ - ab b?) 

=> 8 =4(a* —ab+b’) 

=> a -ab+bh =2 eO) 


a tabe b =4 (2) 
By equation (2) - (1) 








a cab - b? -a c ab- b) 24-2 
2ab = 2 ab =1 








(d) a +b? +c — Зас = (a - b + суа +b? + 


c? - ab - bc - ca) 
= (a+b а +(b-e) + 6-9) 


Given expression 





5 «oa by -(b-cy *(c-ay] 








(a—by +(b-c)’ -(с-ау 
= од еер 
2 2 
(а) x13 + yl? = 213 аф) 
=> (x1? ae yl ys =? 


— х+у+3х!бу!З (03 4 у) = 2 
— х+у+3х!Зу!З1З =; 





[Using equation (1)] 
133213 
> (к+у- Ж? = -27 у 


> (x+y—z) + 27xyz = 0 


=> х+у-2= – 3х 


4.40 Chapter 4 


125. 


126. 


128. 


Lud Цар 
© ттт... =77 78 

1/2 1/2 
= 72 = 712 =7 
Now, 7 = (343) 7! = (PP! 
> 71= 72-3 > Зу-3-1 


3 4 - =f 
> Зу = у 3 
(c)a+b+cH=l 


Putting a =b =c = 


а+Ь+с=—+ 


I 
3 





хайшаа c ge 22 
333 


эаб+де+са=+ 


On satisfying both the conditions, 
1 


a-b2c2— 
a:b:c=1:1:1 
(c) v4 e epe tad 








Heg 


7 Square quantities are always positive. 


(а) оа ia 7-1 9. 
а 5 


> 1-1 
+ =1+1=2 


СВЕТ 


x 








= #440363) 2345 
= 


жы езе тад 
" 


(1) 


-402) 


129. 
130. 
131. 
132. 


(a) Let x = 0.1 and y = 0.02 


3 3 


: : х + 
Now, given expression = y 





x+y 





Е, 
й 


8х7-8у 


Qxy «(уу 


The equation satisfies when we put x = 1 


1 


Let, х!% + sw =k (for all values of x) 
x 


Then, it will be same for x = 1 


1 wo, 1 
=1 + 97 =1+1=2 


100 1 
х 1 





kx + 





(© «. х + 3х2 + 3х =7 
23 + 3x74 3x 41-28 
(x +1)? = (2)? 
x+1=2 


y yy 


x=1 


(b) 22x 221 


+ 








133. (а) > Jte 67 -49-7-24/0х7 


134. 





-4(/9-47у = 4/9 + 4/7 
Similarly, 4/16 -64/7 = Jo – 7 
Х31646/7-316-6(01 




















-49-47-49--/7 
OIF 
Given expression ATL 
2/7 2 
2 
(©: ovp og uo OH sg 
3x 3x 
6x41 3 3 
=> x—=6x— 
3x 2 
2 
— % 1% 
2х 
3x+=9 


Simplification 4.41 













































































135. (а) л x-(4£2-1 ^ 143. (b) ? = (4444-40) + (645 +25) + (3991 26) 
4440 645 3991 
x =(/2-1) = Ре 
X3 40 25 26 
i =111.1+ 25.8 +153.5 = 290.4 
—= -42-1 
х? 6/2-2)7 144. (b) ЕЕ Ти keh Бе 
37 52 7 4 
> 1 1 
gue (V2 -1) _ 202 259 78 11 202 259 3 11 
37 52 7 4 37 7 2 4 
ШЕ: „УЗ +1 dab Signage aad ИЕ АР 
42:25 4244 4 4 
1223 
-4241-42 4122 == = 305.75 
5 7 
136. (b) Given expression она нг 145. (c) ?=—x 4011.33 + —x 3411.22 
зв 8 10 
137. (c) Let 0.87 = a and 0.13 = b _ 20056.65 _ 23878.54 
"ус 8 10 
We have, о мЕ zap = 2507.08 + 2387.854 = 2507 + 2387 = 4894 = 4890 
ge bab 146. (a) ? =335.01x 244.99 +55 
[^ à? +b? 2 (a b)(a? +b’ — ab)] =335х 245 +55 
Given expression = 0.87 + 0.13 = 1 =335х 245 = 82075 = 1422.27 = 1490 
138. (d) x? + у2 – 2x + 6y + 10 =0 55 
=> м - 2х +1+у’ +6y+9=0 147. (а) 3463 x 295 —18611 =? + 5883 
=> (к-1#+(у+3)?=0 = ? = 1021585 – 18611 — 5883 = 997091 
The value of both (x — 1)? and (y + 3)? aresquare | 148. (c) 533.61 + 2361.96 — 1584.04 = ? + 1147.69 
numbers. or, ? = 1311.53 — 1147.69 = 163.84 
They cannot be negativeand since when two numbers 28 195 44 5 4 5 8-5 1|3 | 
22 : 149. (d) x х— + х 
are positive,on adding we cannot get zero. 65 308 39 26 13 26 26 26 2 
^ Both have to be zero 150. (a) 43931 = 2111 x 401 =? 
=> (х- 1) =0 ог, ? = 44000 = 2000 х 400 
цавын or, 2 = 24000 400-8800 
> y-3?20 2000 
25 yes 151. (c) 60 + 12 x 6 = 30 
x+y? = 10 152. (b) UE 85.75 «85 
КИЧЕК 39-829 HESS OL HERG 3 
=21+12+9=42 153. (©) 25x124+389x15 =3100 +5835 =8935 
140. 22.9889 +? =2 
ELE 9889 3 154. (a) = x 20 = 320.5 « 320 
р. T сш nel 3717 
155. (d) 441- —— -?x8 
141. (b) 10? + 10? = 10?x 100? + 999999999 59 
= 10?x 1051000000000 eoim 
= 10? + 10? 8 
or, 2 x 10 = 2 x 10? г. 7=47.25 
9 = 
vee 156. (4) $221 1 a 
142. (d) ? x 116 = 4003 x 77 — 21015 8 16 32 64 
or, ? x 116 = 308231 — 21015 = 287216 1 1 1 9 
-2-1-141- + 
or, 2 x 116 = 287216 8 16 32 64 
_ 287216 уус Е 


116 64 64 64 
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157. (c) [(0.8)?]*. [(0.8) P x (0.8) = (0.8) ?(0.8) ^*^ = (0.8)? 
3-243 


2-0 


158. (e) ?= 2512 125+ 21 = 300—125 +21 = J196 =14 


159. (b) ТУГ а2-110-239 











2626.23-110 
0 = 
9 

2 =279.5 «280 





160. (c) 7- Е 967.52 = 970 
34 65 7 


161. 


162. 


163. 


164. 








(e) ? = (32)? + (24)? - (17? 
= ? = 1024 + 576 — 289 
=? = 1311 = 1310 
(с) ? = (292 + 60 — 345) x 31 
= (352 — 345) x 31 
=7х31 
= 217 
(b) 7-(3-4-3)- 222 : 
4 5 8 
Lg 2091698 224151 
8x5 40 740 
343 x 49 7х7 T т 
(а) 





216x16x81 6х(4х9)2 6х6* 6 


Percentage 








INTRODUCTION 


The term percent means per hundred or for every hundred. 
It is the abbreviation of the Latin phrase percentum. 

Scoring 60 per cent marks means out of every 100 
marks the candidate scored 60 marks. 


The term percent 18 sometimes abbreviated as p.c. 
The symbol 96 is often used for the term percent. 


SOME BASIC 







1. To convert a fraction into a percent: 


vr d : 
To convert any fraction — to rate percent, multiply 
m 


it by 100 and put % sign, 1.e., x 10096 


i 
m 





Illustration 1: What percentage is equivalent to =? 


: 3 
Solution: 5 х 100 = 60%. 






2. То convert а percent into a fraction: 


To convert a percent into a fraction, drop the percent 
sign and divide the number by 100. 





2 
Illustration 2: What fraction is 16 gre 


(5) 


Иа. 
100 (3 100) 6' 





2 
Solution: 16 3 % = 


Thus, 40 percent will be written as 40%. 


A fraction whose denominator is 100 is called a 
percentage and the numerator of the fraction is called 


5 
rate percent, e.g., 107 and 5 percent means the same 


thing, 1.е., 5 parts out of every hundred parts. 


FORMULAE 






3. To find a percentage of a given number: 


x% of given number (№) = Oe x N. 





Illustration 3: 75% of 400 =? 


75 
Solution: 75% of 400 = 100 x 400 — 300. 


Illustration 4: Find а number whose 4% 18 72. 
Solution: Let the required number be x. 


Then, 4% of x = 72 
4 100 
-- Xx72-x- — х 72 = 1800. 
100 4 


Illustration 5: What per cent of 25 Kg is 3.5 Kg? 
Solution: Let x% of 25 Kg be 3.5 Kg. 
Then, х% of 25 Kg = 3.5 Kg 
3-5х100 
25 





> ŽŽ x25=35>x= = 14. 
100 


Hence, 3.5 Kg is 14% of 25 Kg. 





SOME USEFUL SHORTCUT METHODS 








If A is x% more than that of B, then B 
is less than that of A by 


21 


1. (а) 





х 
100--х 











If A is x% less than that of В, then В is 
more than that of 4 by 


(b) 





x 
x100 |o 
rn n 
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Explanation 





Given: 


_ 100+х 
100 


_ [100+х Decks 
100 100 
SED 
.. 100 TEN 


d^ 100+х р 100+ x 
100 














X 


> 4-5-[ 
00 





100+ x 


«i0 s of A. 


Therefore, B 18 less than that of A by 





Y 41001906 
100+x 


Similarly, (b) can be proved. 


Illustration 6: If Mohan’s salary is 10% more than 
that of Sohan, then how much per cent is Sohan’s salary 
less than that of Mohan? 


Solution: Here, x = 10. 


x 
100+x 


- * x100 |% 
100+х 


111% 
9 





Required answer = | «10 % 





Illustration 7: If A’s income is 40% less than B’s 
income, then how much per cent is B’s income more 
than A’s income? 


Solution: Here, x = 40. 





Х 
Required answer = fr m ію), 





= х100 | 
Ке Js 


- 662% 
3 





2. If A is x% of C and B is y% of C, then 


A= Ž x 100% of B. 
y 














Explanation 
Given: EEA pus 
туеп: 100 гэ» 
апа В8-4-С-С-100- 
i 100 
С = 100 100— 242 ŽB 
5%. 


ог, 


Illustration 8: 


х 
- x 100% of B. 
y 


If A is 20% of C and B is 25% of C, 


then what percentage is A of B? 


Solution: Here, x = 20 and y = 25. 


А = 


х 
— x 100% of B 
24 


20 






(5) 





- 25 х 100% of В, i.e., 80% of B. 


If two numbers are respectively х% and 
y% more than a third number, then the first 





| 100+х 
number is 


x100 |% of th 
100+ y E e second 


+X 


and the second number is ! 
100 


% of the first. 
If two numbers are, respectively, х% and 
y% less than a third number, then the first 


0-х 


. [10 
number is 
100 





x LJ % of the second 


100— 
and the second number is Zy 100 
100- x 





% of the first number. 





























Explanation 
Let A, B and C be the three numbers. 
Given: 
100 
Aare | 09% шш, c-4[ 
100 100 1004 x 
qeu e EL № 
ic 100 100 100+ y 





4( 109.) = pf 100 
100--х 100+ y 


“| 








100 
в st | 53 x 100% of B 


100+ y 100+ у 








100--х 100--х 
Similarly, (b) can be proved. 


100+ 100+ 
and, В = кз ог | x 


| х 100% of A. 


Illustration 9: Two numbers are respectively 20% and 
5096 more than a third number. What per cent 18 the 
first of the second? 

Solution: Here, x = 20 and у = 50. 

100+ x 


First number = 
100+ y 


| х 100% of the second 





= | 100% of th d 
х 
100--50 00 е secon 
1.е., 80% of the second. 


Illustration 10: Two numbers are, respectively, 32% 
and 2096 less than a third number. What per cent is the 
first of the second? 

Solution: Here, x — 32 and y - 20. 


00-х 


: 1 
First number = x100 | % of the second 
100— y 





_ (100-32 
100-20 


x 100 % of the second 


1.е., 85% of the second. 





4. (а) Ifthe price of a commodity increases by 
P%, then the reduction in consumption 


so as not to increase the expenditure is 





x100 | 9 

ЇГ +Р | 

(b) Ifthe price of a commodity decreases Бу 
Р%, then the increase in consumption so 
as not to decrease the expenditure is 





«100% 


RC 











Explanation 
Let the original price of the commodity be $100. 


Then, the increased price = 100 + Z x100 


= (100 + P). 
Therefore, to keep the price unchanged, there should 
be a reduction in the consumption of the commodity 
by 3P. 
" Decrease in 3(100 + P) = ҰР 





Decrease in 7100 = P x100 
1004 P 


Required reduction in consumption 18 
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— P x100 90 
100-Р 


Similarly, (b) part can be proved. 


Illustration 11: Ifthe price of sugar increases by 25%, 
find how much per cent its consumption be reduced so 
as not to increase the expenditure. 


Solution: Reduction in consumption 


хоо }% 





Г n 


25 
- x100 |% or 20% 
100--25 


Illustration 12: If the price of a commodity decreases 
by 25%, find how much per cent its consumption be 
increased so as not to decrease the expenditure. 





Solution: Increase in consumption 





= x 100 | o 
Га | a 





1 
«100% or зу 


_( 25 
100—25 





5. If a number 18 changed (increased/decreased) 
successively by х% and у%, then net % change 


18 given by E tyc 2) % which represents 


increase or decrease in value according as the 
sign is +ve or —ve. 
If x or y indicates decrease in percentage, then put 
—ve sign before x or y, otherwise +ve sign. 





Explanation 
Let the given number be N. 
If it is increased by x%, then it becomes 
Nx _ N(x+100) 
100 100 ` 
If it 1s further increased by у%, then it becomes 
М(х +100) 22:35 N(x+100) 
100 100 100 
_ N(x+100) (y +100) 
(100)? 
М№(х +100) (у +100) 
(100)? 
_ N(00x+100y + xy) 
(100)? 





М + х% of N— NdH 








N 





Net change = 
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100 100” N 


= 35 


Illustration 13: If salary of a person is first increased 
by 15% and thereafter decreased by 12%, what is the 
net change in his salary? 


Xy 1 „100 
% change = N| X+y+ OM 


Solution: Here, x = 15 and y = -12. 
The net% change in the salary 





Е х+у+ ©. йр scias occa 124 
100 100 | 


Since the sign is +ve, the salary of the person 
increases by 1.296 


Illustration 14: The population of a town is decreased 
by 25% and 40% in two successive years. What per cent 
population is decreased after two years? 


Solution: Here, x = — 25 and y = - 40. 
The net% change in population 


- ен 


«| 28540527“ 18 15r аси 
100 





Since the sign is —ve, there is decrease in population 
after two years by 55% 





6. If two parameters А and В are multiplied to 
get a product and if A is changed (increased/ 
decreased) by x% and another parameter B is 
changed (increased/decreased) by y%, then the 
net % change in the product (A x B) is given 


фе yt z) % which represents increase or 


decrease in value according as the sign in +ve 
ог ме. 
If x or y indicates decrease in percentage, then put 
—ve sign before x or y, otherwise +уе sign. 








Illustration 15: 


If the side of a square 18 increased by 
20%, its area is increased by k%. Find the value of k. 


Solution: Since side Х side = area 
Net% change in area 


- [serene - 204204 22 |, 
100 100 


[Here, x = 20 and y = 20] 





= 44% 


Therefore, the area is increased by 44%. 
Here, k = 44. 


Illustration 16: The radius of a circle is increased by 
2%. Find the percentage increase in its area. 


Solution: Since 7 x radius x radius = area 
Net% change in area 


= [serene - 242422 90 
100 100 


[Here, x = 2 and y = 2] 





1 
=4— 0 
25 A 1 
Therefore, the percentage increase in area 15 4 25 96 
Illustration 17: The tax on a commodity is diminished 


by 15% and its consumption increases by 10%. Find the 
effect on revenue. 


Solution: Since tax * consumption — revenue 
Net% change in revenue 


15x10 
= CFA 15410-5 |» 


[Here, x = — 15 and y = 10] 





= — 6.5% 
The revenue decreases by 6.596 





7. If the present population of a town (or value 
of an item) be P and the population (or value 
of item) changes at r% per annum, then 


(a) Population (or value of item) after n years 


= Р|1+—— 
100 


(b) Population (or value of item) n years ago 
P 


p 
100 


where r is +ve or —ve according as the 
population (or value of item) increases or 
decreases. 








Explanation 
Population at the end of first year 


r r 
= Р Р = Р|1+ . 
100 100 


Now, the population at the beginning of second year 


= P| 1+— 
| =). 





Population at the end of second year 
2 
cop qct uc ppp xp quee 
100/ 100 100 100 


Population at the end of л years = (i + ux) | 





100 


Illustration 18: The population of a town increases 
5% annually. If its present population 18 84000, what 
will it be in 2 years time? 

Solution: Here, P = 84000, г = 5 and n = 2. 


Population of the town after 2 years 


n 2 
- (ius = 84000 | 1. > 
100 100 


84000 — х = 92610 
= хх = 
100 100 | 


Illustration 19: The population of a town increases 
at the rate of 596 annually. If the present population 18 
4410, what it was 2 years ago? 

Solution: Here, P = 4410, r = 5 and n = 2. 


Population of the town 2 years ago 
P 4410 4410 











4000. 


"T 5 V 105 105 
1+— 1+— ann em 
100 100) 100 100 





8. If a number А is increased successively by х% 
followed Бу у% and then by 2%, then the final 
value of A will be 


А|1+ Е 
100 100 100 


In case a given value decreases by any percentage, 








we will use a —ve sign before that. 








Illustration 20: 


The population of a town is 144000. It 
increases by 5% during the first year. During the second 
year, it decreases by 10% and increases by 15% during 
the third year. What 1s the population after 3 years? 


Solution: Here, Р = 144000, x = 5, y = - 10 and z = 15. 
Population of the town after 3 years 


c qc Wi ig 
100 100 100 
5 10 15 
= 144000 | 1+ 1 1+ 
100 100 100 








Регсептаде 5.5 


_ 144000x105x90x115 _ 156492 





100х100х100 





9. In an examination, the minimum pass percentage 
is x% If a student secures y marks and fails 
by 2 marks, then the maximum marks ш the 

100(y + 2) 


X 


examination 18 








Explanation 
Let the maximum marks be m. 
Given: x% от = у +2 
100(y + 
=> + ое Em. 
100 х 


Illustration 21: In an examination, а student must get 

6096 marks to pass. If a student who gets 120 marks, 

fails by 60 marks, find the maximum marks. 

Solution: Here, x = 60, y = 120 and 2 = 60. 
Maximum marks 


100(y--z) 100(120-60) _ 100x180 











- 300. 


х 60 60 





10. In an examination х% and у% students 
respectively fail in two different subjects while 
2% students fail in both the subjects, then the 
percentage of students who pass in both the 
subjects will be (100 — (x y — z))% 





Explanation 
Percentage of students who failed in one subject = (x — z)% 
Percentage of students who failed in other subject = (y — z)% 
Percentage of students who failed in both the subjects = 2% 
Percentage of students who passed in both the subjects 
= [100 - [(x — 2) + (v – 2) + 2% 
= (100 – (x + y 7))% 





Illustration 22: In an examination, 42% students failed 
in Mathematics and 52% failed in Science. If 17% failed 
in both the subjects, find the percentage of those who 
passed in both the subjects. 
Solution: Here, x = 42, y = 52 and 2 = 17. 
Percentage of students passing both the subjects 
= (100 – (x + y — 2))% 
= (100 — (42 + 52 - 17))% or 23% 


5.6 








Chapter 5 
EXERCISE- І 
. What percentage is equivalent to 517 9, 375% of #48 is: 
(a) 525% (b) 425% 
(c) 625% (d) None of these (a) 320 (b) 316 
(c) 318 (d) None of these 
. 0.005 = (... ? ..)96 
(a) 1 (b) ly, 10. What per cent of 2 18 =? 
a met = 
4 2^ a 
i (a) 1596 (b) 1896 
(c) - 96 (d) None of these (c) 10% (d) None of these 
11. 7596 of 480 = (?) x 15 
. 62% expressed as a fraction in its lowest term 1s: (a) 12 (b) 36 
(c) 24 (d) None of these 
(a) 2 (b) 1 12. If 200% of a number is 90, then what is the 80% 
15 15 of that number? 
(c) 2 (d) None of these (a) 48 
20 (b) 36 
(c) 24 
. What fraction is 0.6% (d) None of these 
7 9 
т = 13. If 375% of a number is 45, then 87% of the 
3 number will be: 
(c) — (d) None of these 
500 (a) 115 (b) 135 
. . (c) 105 (d) None of these 
. 0 - 025 in terms of rate per cent is: 
(a) 3.5% (b) 2.5% 14. ? x 15 = 37.5% of 220. 
(c) 1.596 (d) None of these (a) 5.5 (b) 7.5 
. What per cent of 12 is 84? сез (0 None-pf those 
(a) 800% (b) 600% 15. What per cent of 4 Km is 8 metres? 
(c) 700% (d) None of these (a) 0.4 (b) 0.2 
7 (c) 0.8 (d) None of these 
. Express 5 as percentage. 16:300 063: eS? 
1 1 (a) 396 of xy 
(a) 67 5 (b) 87 2 % (b) 2% of xy 
А (c) 5% of ху 
(с) 97 2% (d) None of these (d) None of these 
17. 0.35% of a number is equivalent to multiplying it 
1 3 by the number: 
. Express 8 — % as a fraction. 
3 (a) 0.0025 (b) 0.0045 
1 1 (c) 0.0035 (d) None of these 
(а) — (b) — : 
12 16 18. If 8% of x = 4% of y, then 20% of x is: 
(c) 4. (d) None of these (a) 15% of y (b) 10% of y 
18 (c) 2096 of y (d) None of these 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


x% of y + ?% of x = x% of (x + y). 
(a) x * y (b) x 
(c) y (d) None of these 


A number x is 12596 of y. To compute y, the number 
x has to be multiplied by: 


(a) 0.08 (b) 0.4 

(c) 0.8 (d) None of these 
2596 of 25% =? 

(a) 6.25 (b) 0.0625 

(c) 0.625 (d) None of these 
Which number is 6095 less than 80? 

(a) 24 (b) 36 

(c) 32 (d) None of these 
20% of 30% of 2096 of $850 15: 

(a) 39.50 (b) 310.20 

(c) 310.50 (d) None of these 


2 
The greatest of 1629, 6%, 0-3 is: 


(a) 16=% (5 6=% 


(c) 0.3 
40% of 20% + 30% of 25% + 50% of 28% is 
equivalent to: 

(a) 29.5% (b) 28.5% 

(c) 30.5% (d) None of these 

If 90% of A = 30% of B and B = x% of A, then the 
value of x is: 

(a) 800 (b) 300 

(c) 700 (d) None of these 


1 quintal 25 Kg is what per cent of 1 metric tonne? 


(d) Cannot be compared 


1 
(а) 22 (b) 85% 


1 
(c) 12 x (d) None of these 
If 12% of x is equal to 6% of y, then 18% of x will 
be equal to how much per cent of y? 
(a) 7% (b) 9% 
(c) 11% (d) None of these 
If a number is 20% more than the other, how much 
per cent is the second number less than the first? 


(a) 229 (b) 162% 


(с) 16 : 96 (d) None of these 


30. 


31. 


32. 


33. 


34. 


35. 


36. 
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If A's income is 25% less than that of B, then how 
much per cent is B's income more than that of A? 


1 2 
(а) 33% (b) 66:99 


2 
(c) 11 3% (d) None of these 
If the given two numbers are respectively 7% and 
2896 of a third number, then what percentage is the 
first of the second? 


(a) 2096 (b) 2596 
(c) 1896 (d) None of these 


Two numbers are respectively 60% and 20% more 
than a third number. Second number expressed as a 
percentage of first is: 

(a) 7596 (b) 9096 

(c) 8096 (d) None of these 

Two numbers are less than a third number by 3096 
and 3796, respectively. How much per cent 18 the 
second number less than the first? 

(a) 1596 

(b) 1096 

(c) 2096 

(d) None of these 

Two numbers are respectively 20% and 10% more 
than a third number. How much per cent 18 the first 
number more than the second? 


1 1 
9-9 b) 7— % 
QE т 


1 
с) 11— % 
(с) m 


(d) None of these 

The price of cooking oil has increased by 15%. The 
percentage of reduction that a family should effect 
in the use of cooking oil so as not to increase the 
expenditure on this account is: 


2 1 
15% b) 13—% 
5 901352 0 


1 
(с) 17 23 96 (d) None of these 
If the price of apples goes down by 1095, find the 
percentage of increase that a family should effect in 
18 consumption so as not to increase expenditure on 
this account is: 


1 1 
13 — 9 b) 15- 
(8143 6,8 шин 


1 
(c) 11 9 96 (d) None of these 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45, 


Chapter 5 


А number is increased by 20% and then decreased 
by 20%, the final value of the number: 


(a) Does not change 
(b) Decreases by 2% 
(c) Increases by 496 
(d) Decreases by 4%. 


A man's wages were decreased by 5096. Again, the 
reduced wages were increased by 5096. He has a 
loss of: 
(a) 3596 
(c) 2096 


The population of a town 18 decreased by 2096 
and 2596 in two successive years. What per cent 
population is decreased after two years? 

(a) 5096 (b) 4096 

(c) 6096 None of these 


The difference between a discount of 35% and two 
successive discounts of 20% and 20% on a certain 
bill was 322. Find the amount of the bill. 


(a) 33200 (b) 32200 
(c) 31800 (d) None of these 


A shopkeeper marks the prices of his goods at 2596 
higher than the original price. After that, he allows a 
discount of 12%. What profit or loss did he make? 


(а) 10% profit (b) 15% profit 
(c) 1096 loss (d) 15% loss 


Two shopkeepers sell a ratio of similar brand and 
type at the same list price of 21000. The first allows 
two successive discounts of 20% and 10% and the 
second allows the successive discounts of 15% and 
15%. Find the difference in discounts offered by the 
two shopkeepers. 


(a) 33.50 (b) 31.50 
(c) 32.50 (d) None of these 


The tax on a commodity is diminished by 10% and 
its consumption increases by 1096. Find the effects 
on revenue. 

(a) 196 (b) 296 

(c) 396 (d) None of these 

The radius of a sphere is increased by 1096. The 
surface area increases by 

(a) 2196 (b) 3196 

(c) 4196 (d) None of these 

When the price of an article 18 reduced by 1595, the 


sales increases by 35%. The percentage change in 
the total amount of receipts is: 


(b) 2596 
(d) None of these 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


(a) 142% decrease (Б) 45% increase 


3 
(c) 13 2 decrease (d) None of these 


If the side of a square is increased by 30%, its area 
18 increased by: 

(a) 49% (b) 6996 

(c) 7996 (d) None of these 

The length and breadth of a square are increased by 
3096 and 2095, respectively. The area of the rectangle 
so formed exceeds the area of the square by: 

(a) 5696 (b) 46% 

(c) 6696 (d) None of these 

In measuring the sides of a rectangle, one side is 
taken 1096 in excess and the other 20% in deficit. 
Find the error per cent in area calculated from the 
measurement. 

(a) 1296 deficit (b) 1096 deficit 

(c) 1296 excess (d) None of these 

For a rectangle, the length and breadth are increased 
by 10% and 20%, respectively. The percentage 
increase in area is: 

(a) 2496 (b) 4896 

(c) 3296 (d) None of these 

Water tax 18 increased by 2096 but its consumption 
is decreased by 2096. The increase or decrease in 
the expenditure is: 

(a) 4% decrease 

(b) 4% increase 


(c) 890 decrease 
(d) 896 increase 


On decreasing the price of a colour ТУ by 30%, its 
sale is increased by 2096. The effect on the revenue 18: 


(а) 16% decrease (0) 16% шсгеазе 
(с) 20% шсгеазе (d) None of these 


The population of a city increases at the rate of 1096 
annually. Its present population 1s 90.51 lacs. The 
population 3 years ago was nearly: 

(a) 72 Lakhs (b) 68 Lakhs 

(c) 80 Lakhs (d) None of these 

The value of a machine depreciates at the rate of 
10% every year. It was purchased 3 years ago. If 
its present value is 28748, its purchase price was: 
(a) 316000 (b) 318000 

(c) 312000 (d) None of these 

The income of a company increases 2096 per annum. 


If its income is 32664000 in the year 1999 what was 
its income in the year 1997? 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


(4) 51750000 (0) 51650000 
(c) 31850000 (d) None of these 


The population of a town is 32000. It increases 1596 
annually. What will it be in 2 years? 


(a) 52340 (b) 42320 
(c) 62430 (d) None of these 


The value of a machine is 36250. It decreases by 
10% during the first year, 2096 during the second 
year and 3096 during the third year. What will be 
the value of the machine after 3 years? 


(a) 32650 (b) 33050 
(c) 33150 (d) None of these 


The population of a town increases by 1296 during 
first year and decreases by 10% during second year. 
If the present population is 50400, what it was 2 
years ago? 


(a) 40000 (b) 35000 
(c) 50000 (d) None of these 


Ramesh loses 2096 of his pocket money. After 
spending 25% of the remainder he has $480 left. 
What was his pocket money? 


(a) 5600 (b) 3800 
(c) 3900 (d) None of these 


An army lost 1096 its men in war, 1096 of the 
remaining due to diseases and 1096 of the rest were 
hurt. Thus, the strength was reduced to 729000 active 
men. Find the original strength. 


(a) 1000000 (b) 1200000 
(c) 1500000 (d) None of these 


The daily wage 18 increased by 25% and a person 
now gets 325 per day. What was his daily wage 
before the increase? 


(a) 325 (b) 320 
(c) 330 (d) None of these 


A student has to secure 15% marks to get through. 
If he gets 80 marks and fails by 70 marks, find the 
maximum marks set for the examination. 


(a) 900 (b) 1000 
(c) 1200 (d) None of these 


In an examination, 30% and 35% students respectively 
failed in History and Geography while 2796 students 
failed in both the subjects. If the number of students 
passing the examination 15 248, find the total number 
of students who appeared in the examination. 


(a) 425 (b) 380 
(c) 400 (d) None of these 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


Percentage 5.9 


Mr Кана! buys a house for 1100000 and rents it. He 
puts 12.5% of each month's rent aside for upkeep 
and repairs, pays 3325 per year as taxes and realizes 
5.5% annually on his investment. Find the monthly 
rent. 


(а) 3634.76 
(c) 3654.76 


(b) 3554.76 
(d) None of these 


In an examination, there were 2000 candidates, out 
of which 900 candidates were boys and rest were 
girls. If 3296 of the boys and 38% of the girls passed, 
then the total percentage of failed candidates is: 


(a) 35.394 (b) 64.794 
(c) 68.594 (d) 70% 


From the salary of an officer, 10% 1s deducted as 
house rent, 1596 of the rest he spends on children's 
education and 10% of the balance, he spends on 
clothes. After this expenditure he is left with 31377. 
His salary is: 


(а) 32000 
(c) 32100 


(b) 32040 
(d) 32200 


If the price of gold increases by 30%, find by how 
much the quantity of ornaments must be reduced 
so that the expenditure may remain the same as 
before? 


2 1 
27--9/ b) 23 —% 
о ОЕ 


(с) 30% (4) 19% 


The price of sugar has fallen by 10%. How many 
quintals can be bought for the same money which 
was sufficient to buy 18 quintals at the higher price? 


(a) 20 (b) 22 
(c) 25 (d) 30 


In an examination, there are 1000 boys and 800 girls, 
60% of boys and 40% girls passed. The percentage 
of candidates that failed 1s: 


(a) 48.88 (b) 45.88 
(c) 50.00 (d) 49.88 


The price of an article is cut by 20%. To restore it to 
its original price, the new price must be increased 
by: 


1 
(а) 20% (b) 222% 


(с) 25% (4) 40% 
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70. 


In a fraction, numerator is increased by 25% and the 
denominator is diminished by 10%. The new fraction 


obtained is 2. The original fraction is: 


71. One side of a square is increased by 3096. To main- 


tain the same area the other side will have to be 
decreased by: 


1 12 
23—% b) 76-29 
то „т 








80% on the entire test? 


(a) 90 (b) 75 
(c) 86 (d) 60 
(e) 58 


[NABARD PO, 2008] 


. If the numerator of a fraction is increased by 20096 


and the denominator of the fraction 1s increased by 


150%, the resultant fractions Z . What is the original 
fraction: 


5 4 
(a) m (b) T 

3 7 
(c) 4 (d) Hi 


(e) None of these 
[NABARD PO, 2008] 


. Mohan distributed his total assets to his wife, three 


sons, two daughters and five grandchildren in such a 
way that each grandchild got one-eighth of each son 
or one-tenth of each daughter, his wife got 40 per cent 
of the total share of his sons and daughters together. 
If each daughter received asses of worth $1.25 Lakh, 
what was the total worth of the assets received, by 
his wife and the three grand-children together? 


(a) 3325000 (b) 3257500 
(c) 3282500 (d) Cannot be determined 
(e) None of these 

[SBI PO, 2005] 


. If the numerator of a fraction 18 increased by 14095, 


and the denominator is increased by 150%, the 


ioan A : are : 
resultant fraction 18 E What is the original fraction 


2 5 
(a) 5 (5) 9 
: (c) 30% (d) 15% 
(c) 5 (d) None of these 
EXERCISE-2 
(BASED on Memory) 

. On a test consisting of 75 questions carrying one mark 3 5 
each, Samir answered 75% of the first 40 questions (a) 5 (b) 16 
correctly. What approximate per cent of the other 35 4 3 
questions does he need to answer correctly to score (c) 1s (d) 10 


(e) None of these 
[Maharashtra (Specialist Officer), 2008] 


. On a test consisting 150 questions carrying 1 mark 


each, Meenal answered 8096 of the first 75 questions 

correctly. What per cent of the other 75 questions 

does she need to answer correctly to score 60% on 

the entire exam? 

(a) 60 

(c) 50 

(e) None of these 
[Maharashtra (Specialist Officer), 2008] 


(b) 20 
(d) 40 


. (43% of 2750) — (38% of 2990) = ? 


(a) 49.3 
(c) 43.6 
(e) None of these 


(b) 44.7 
(d) 46.3 


[Bank of Baroda PO, 2007] 


. Ms Sujata invests 7% i.e., 32170, of her monthly 


salary in mutual fund. Later she invests 1896 of her 
monthly salary in recurring deposits. Also, she invests 
6% of her salary on NSC's. What is the total annual 
amount invested by Ms Sujata? 
(a) 31,25,320 (b) 31,25,320 
(c) 31,35,120 (d) 31,15,320 
(e) None of these 

[Bank of Baroda PO, 2007] 


. If the numerator of a fraction is increased by 25096 


and the denominator by 40095, the resultant fraction 


18 e What 18 the original fraction? 


10. 


11. 


12. 


13. 


10 5 
(а) 19 (5) 9 
© 2 


(e) None of these 


@ > 


[Bank of Baroda PO, 2007] 


. Ша class of 65 students, each student got sweets 


that are 2096 of the total number of students. How 
many sweets were there. 
(a) 635 (b) 845 
(c) 955 (d) Cannot be determined 
(e) None of these 

[IDBI Bank, 2007] 


If the numerator of a fraction is increased by 20096 
and the denominatoris increased by 300%, the 


resultant fraction 1s » . What is the original fraction? 


8 5 
(a) = (b) — 

6 17 
(c) 17 (4) 9 


(e) None of these 
[IDBI Bank, 2007] 


Keshav spent 355,475 on his birthday party, 328, 525 
on buying home appliances and the remainning 2596 
of the total amount he had as cash with him. What 
was the total amount? 


(а) 31,05,000 

(c) 31,12,000 

(e) None of these 
[Corporation Bank PO, 2007] 


Mr Sinha invests 12% of his mothly salary, i.e., 33,660 
in Insurance Policies. Later he invests 16% of his 
monthly salary on Family Mediclaim Policies; also 
he invest another 3% of his salary on NSCs. What 
is the total annual amount invested by Mr Sinha? 
(a) 31,13,460 
(b) 31,22,440 
(c) 31,06,540 
(d) Cannot be determined 
(e) None of these 

[Corporation Bank PO, 2007] 


75% of a number is 380 more than 35 of the same 
number. What 18 20% of that number? 

(a) 190 (b) 195.5 

(c) 189.5 (d) 180 

(e) None of these 


(b) 31,00,000 
(d) €1,24,000 


[Allahabad Bank SO, 2007] 


14. 


15. 


16. 


17. 


18. 


19. 


Percentage 5.11 


The production of wheat across the country in the 
year 2003 was 5600 tons. In the same year if 700 tons 
of wheat was produced in the state of Haryana, what 
percentage did it contribution to the total production 
of wheat across the country? 
(a) 1396 (b) 12.596 
(c) 13.596 (d) 1496 
(e) None of these 

[Allahabad Bank SO, 2007] 


In a class of 90 students, amongst 50% of the students 
each student got a a number of sweets that are 2096 
of the total number of students and amongst the 
remaining 5096 of the students each student got a 
number of sweets that are 1096 of the total number of 
students. How many sweets were distributed among 
the 90 students? 
(a) 1620 

(c) 960 

(e) None of these 


(b) 1215 
(d) Cannot be determined 


[Allahabad Bank SO, 2007] 


Mrs Sharma invests 1596 of her monthly salary, 
1.е., 34,428 in Mutual funds. Late she invests 18% 
of her monthly salary on Pension Policies; also, 
she invests another 9% of her salary of Insurance 
Policies. What is the total monthly amount invested 
by Mrs Sharma? 


(4) 31,13,356.80 
(c) 356,678.40 
(e) None of these 


(b) 312,398.40 
(d) Cannot be determined 


[Allahabad Bank SO, 2007] 


Two numbers are less than the third number by 5096 
and 5496 respectively. By how much per cent is the 
second number less than the first number? 
(a) 13 (b) 10 
(c) 12 (d) Cannot be determined 
(e) None of these 

[Bank of Maharashtra PO, 2008] 


In an election between two candidates, one got 52% 
of the total valid votes were invalid. 25% of the total 
votes were invalid. The total number of votes was 
8400. How many valid votes did the other person get? 


(a) 3276 (b) 3196 
(c) 3024 (d) Cannot be determined 
(e) 58 


[Bank of Maharashtra PO, 2008] 


A sum of 1731 is divided among A, B and C, such 
that ‘A’ receives 25% more than ‘В?’ and ‘В? 
receives 25% less than ‘С’. What is C's share in 
the amount? 
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20. 


21. 


22. 


23. 


24. 


25. 


(a) 3172 
(c) 3262 
(e) None of these 


(b) 3200 
(d) 3258 


[Andhra Bank PO, 2006] 


If the numerator of a fraction is increased by 15096 
and the denominator of the fraction is increased 


by 300%, the resultant fraction 18 te What 1s the 
original fraction? ii 


(a) (b) i 


(c) 
(e) None of these 


(|o cols 


8 
ms 


[Andhra Bank PO, 2006] 
What is 2596 of 3096 of Е of 2000? 


(a) 36 
(c) 56 
(e) None of these 


(b) 40 
(d) 60 


[Andhra Bank PO, 2006] 


Vipul decided to donate 5% of his salary. On the 
day of donation he changed his mind and donated 
31687.50, which was 75% of what he had decided 
earlier. How much is Vipul's salary? 
(a) 337,500 (b) 345,000 
(c) 333,750 (d) Cannot be determined 
(e) None of these 

[Corporation Bank PO, 2006] 
The difference between 40% of a number and 28% of 
the same number is 198. Waht is 6496 of that number? 
(a) 1122 (b) 1065 
(c) 1056 (d) 1023 
(e) None of these 

[LIC ADO, 2007] 

If 50% of (x — y) = 30% of (x + y), then what per 
cent of x 15 y? 
(a) 2596 
(c) 4096 


(b) 3396 
(4) 40096 
[SSC (GL) Prel. Examination, 2005] 


Given that 10% of A's income = 15% of B's income 
= 20% of C's income. If sum of their incomes 18 
$7800, then B's income 18: 


(a) 33600 (b) 33000 
(c) 32400 (d) $1800 


[SSC (GL) Prel. Examination, 2005] 


26. 


27. 


28. 


29. 


30. 


31. 


If a number x is 10% less than another number у 
and y 18 1096 more than 125, then x is equal to: 
(a) 150 (b) 143 
(c) 140.55 (d) 123.75 

[SSC (GL) Prel. Examination, 2005] 
Salary of a person is first increased by 2096 and then 
it is decreased by 20%. Change in his salary is: 
(a) 4% decreased 
(b) 4% inceased 
(c) 8% decreased 
(d) Neither decreased nor increased 

[SSC (GL) Prel. Examination, 2005] 


: 1 : : : 
A reduction of 33 : % in the price of an item would 


enable a purchase to get 4 more for a rupee. The 
price before reduction was: 

(b) 4 per rupee 

(d) 8 per rupee 


(a) 12 per rupee 

(c) 12 per rupee 

(e) None of these 
[SSC (GL) Prel. Examination, 2005] 


The income of a company increases 2096 per annum. 
If its income 18 32664000 in the year 1999, what was 
its income in the year 1997? 


(a) 32220000 (b) 32850000 
(c) 32121000 (d) 31855000 
(e) None of these 


[BSRB Patna PO, 2001] 


Mr X, a businessman, had income in the year 1995 
such that he earned a profit of 20% on his investment 
in the business. In the year 1996 his investment was 
less by 35000 but still had the same income (Income 
= [nvestment + Profit) as that in 1995. Thus the per 
cent profit earned in 1996 increased by 26%. What 
was his investment in 1995? 


(a) 3100000 (b) 3100500 
(c) 3105000 (d) Data inadequate 
(e) None of these 


[SBI PO, 2001] 


The production of a company has ups and downs 
every year. The production increase for two 
consecutive years consistently by 1596 and in the 
third year it decrease by 1096. Again, in the next two 
years it increases by 1596 each years and decreases 
by 10% in the third year. If we start counting from 
the year 1990 approximately what will be the effect 
on the production of the company in 1994? 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


(а) 37% шсгеазе 
(с) 52% шсгеазе 
(е) 27% шсгеазе 


(0) 42% шсгеазе 
(4) 32% шсгеазе 


[Corporation Bank PO, 2002] 
125% of 260 + ? % of 700 = 500 


(a) 32 (b) 56 
(c) 25 (d) 46 
(e) None of these 
[Andhra Bank SO, 2002] 
45% of 750 — 25% of 480 = 
(a) 216 (b) 217.50 
(c) 245 (d) 236-50 
(e) None of these 
[Andhra Bank SO, 2001] 


If 40% of a number is equal to two-thirds of another 
number, what is the ratio of the first number to the 
second? 

(a) 7:3 

(c) 2:5 

(e) None of these 


(b) 3:7 
(d) 5:3 


[Andhra Bank SO, 2001] 


A shopkeeper earns a profit of 15% after selling a 

book at 2096 discount on the printed price. The ratio 

of the cost price and the printed price of the book 

15: 

(а) 20:23 

(с) 16:23 

(e) None of these 
[SSC (GL) Prel. Examination, 2002] 


Successive discounts of 20% and 15% are equivalent 
to a single discount of: 
(a) 6896 
(c) 3596 


(b) 23:20 
(d) 23:16 


(b) 6596 

(d) 3296 
[SSC (GL) Prel. Examination, 2002] 
The market price of a watch is $800. A shopkeeper 
gives two successive discounts and sells the watch 
for 3612. If the first discount is 10%, then the second 
discount 1s: 
(a) 1296 
(c) 1596 


(b) 2096 

(d) 1096 
[SSC (GL) Prel. Examination, 2002] 
596 of 5% of X100 is: 
(a) 30.25 
(c) 310 


(b) 30.50 

(d) 325 
[SSC (GL) Prel. Examination, 2002] 
If 20% of an electricity bill 18 deducted, then $100 
are still to be paid. How much was the original bill? 
(a) 3110 (b) 3115 
(c) 3120 (d) 3125 
[SSC (GL) Prel. Examination, 2002] 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 
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If x% of y is 100 and y% of z is 200, then find a 
relation between x and z. 


(a) 2 = (b)z = 2x 


(c) x = (d) z = 4х 


AIN мн 


[SSC (GL) Prel. Examination, 2002] 


40% of the greater number 18 equal to 60% of the 
smaller. If their sum is 150, then the greater number 
18: 

(а) 70 
(с) 90 


(b) 80 
(4) 60 
[SSC (GL) Prel. Examination, 2002] 


Two numbers are less than a third number by 3096 
and 3796 respectively. How much per cent is the 
second number less than the first? 
(a) 796 (b) 1096 
(c) 4% (d) 396 

[SSC (GL) Prel. Examination, 2002] 


895 of the voters in an election did not cast their votes. 
In this election, there were only two candidates. The 
winner by obtaining 4896 of the total votes defeated 
his rival by 1100 votes. The total number of voters 
in the election was: 
(a) 2100 

(c) 22000 


(b) 23500 

(d) 27500 
[SSC (GL) Prel. Examination, 2003] 
The present population of a city is 180000. If it 
increases at the rate of 1096 per annum, its population 
after 2 years will be: 
(a) 207800 
(c) 217800 


(b) 227800 
(d) 237800 
[SSC (GL) Prel. Examination, 2003] 


A reduction of 2096 in the price of salt enabled a 
purchaser to obtain 4 Kg more for $100. The reduced 
price of salt per Kg is: 
(a) 34 

(c) 36.25 


(b) 35 
(d) 36.50 
[SSC (GL) Prel. Examination, 2003] 


If 60% of A's income is equal to 75% of B's income, 
then B's income 18 equal to х% of A's income. The 
value of x is: 
(a) 70 
(c) 80 


(b) 60 

(d) 90 
[SSC (GL) Prel. Examination, 2003] 
A discount of 1496 on the marked price of an article 
is allowed and then the article is sold for 3387. The 
marked price of the article is: 
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48. 


49. 


50. 


51. 


52. 


53. 


54. 


(а) 450 
(c) 5500 


(b) 3427 
(d) 3440 
[SSC (GL) Prel. Examination, 2003] 


A trader marked the selling price of an article at 
1096 above the cost price. At the time of selling he 
allows certain discount and suffers a loss of 196. He 
allowed a discount of 


(a) 1196 
(c) 996 


(b) 1090 

(d) 10.5% 
[SSC (GL) Prel. Examination, 2003] 
By giving a discount of 10% on the marked price 
of 31100 of a cycle, a dealer gains 10%. The cost 
price of the cycle is: 
(a) 51100 
(c) 31089 


(b) 3900 
(d) 3891 

[SSC (GL) Prel. Examination, 2003] 
A trader marks his goods at 2096 above the cost 
price. If he allows a discount of 5% on the marked 
price, what profit per cent does he make? 
(a) 1496 (b) 1696 
(c) 18% (d) 2096 

[SSC (GL) Prel. Examination, 2003] 
A person gave 2095 of his income to his elder son, 
3096 of the remaining to the younger son and 1096 
of the balance he denoted to a trust. He is left with 
310080. His income was: 
(a) 550000 (b) 340000 
(c) 330000 (d) 320000 

[SSC (GL) Prel. Examination, 2003] 
In an examination there were 640 boys and 360 girls. 
60% of boys and 80% of girls were successful. The 
percentage of failure was: 
(a) 20 (b) 60 
(c) 30.5 (d) 32.8 

[SSC (GL) Prel. Examination, 2003] 
A number is increased by 1095 and then decreased 
by 1096. Finally the number: 
(a) Does not change (b) Decreases by 196 
(c) Increases by 1% (d) Increases by 0.1% 

[SSC (GL) Prel. Examination, 2003] 
A reduction of 2096 in the price of rice enables a 
person to buy 3-5 Kg more rice for 3385. The original 
price of rice per Kg 15: 
(a) 320 
(c) 325 


(b) 322.50 
(d) 327.50 


[SSC (GL) Prel. Examination, 2003] 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


1 
Difference of two numbers is 1660. If 6 5% of one 


number is 33 of the other number, the smaller 


number is: 
(a) 7055 (b) 5395 
(c) 3735 (d) 2075 


[SSC (GL) Prel. Examination, 2003] 


The price of an article is raised by 3096 and then 
two successive discounts of 10% each are allowed. 
Ultimately the price of the article 15: 
(a) Increased by 1096 
(b) Increased by 5.3% 
(c) Decreased by 396 
(d) Decreased by 5.3% 
[SSC (GL) Prel. Examination, 2003] 


A tradesman gives 4% discount on the marked price 
and gives 1 article free for buying every 15 articles 
and thus gains 35%. The marked price is increased 
above the cost price by: 


(a) 4096 (b) 3996 
(c) 5096 (d) 2096 
[SSC (GL) Prel. Examination, 2003] 


Radha spends 40% of her salary on food, 20% 
on houre rent, 1096 on entertainment and 1096 on 
conveyance. If her savings at the end of a month 
are 21500, then her salary per month (in $) is: 


(a) 8000 (b) 7500 
(c) 6000 (d) 10000 
[SSC (GL) Prel. Examination, 2003] 


In a class of 35 students and 6 teachers, each student 
got sweets that are 2096 of the total number of 
students and eachteacher got sweet that are 4096 of 
the total number of students. How many sweets were 
there? 
(a) 245 
(c) 406 
(e) None of these 
[Oriental Bank of Commerce PO 
Examination, 2009] 


(b) 161 
(d) 84 


If 1 micron = 10,000 angstroms, then 100 angstroms 
18 what per cent of 10 microns? 
(a) 0.0001% (b) 0.00196 
(c) 0.0196 (d) 0.1% 

[REC Tiruchirapalli, 2003] 
A man walked diagonally across a square lot. Approx., 


what was the per cent saved by not walking along 
the edges? 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


(а) 30 (5) 20 
(с) 33 (4) 24 


The normal dosage of a particular medicine is t 
tablets per day for each patient. A hospital's current 
supply of these tablets will last p patients for d days. 
If the recommended dosage increases by 20% and 
the number of patients decreases by one-third, then 
for how many days will the hospitals supply last? 


5d 4d 
QT (5) = 
4 pt 
(c) = (d) None of these 


A clothing supplier stores 800 coats in a warehouse, of 
which 15% are full-length-coats. If 500 of the shorter 
length coats are removed from the warehouse, then 
what per cent of the remaining coats are full-length? 


(a) 5.62% (b) 34% 
(c) 40% (d) 48% 


If S is 150% of T, then T is what per cent of S + 7? 


1 
(a) xu (b) 4096 
(c) 7596 (d) 8096 
At a school, 2096 of the students are seniors. If all 
of the seniors attended the school play, and 6096 of 
all the students attended the play, then what per cent 
of the non-seniors attended the play? 
(a) 2096 (b) 4096 
(c) 5096 (d) 10096 


The price of an article was first increased by 1096 
and then again by 20%. If the last increased price 
be 333, the original price was: 


(a) 330 (b) 327.50 
(c) 326.50 (d) 325 

[SSC (GL), 2010] 
If an electricity bill is paid before due date, one gets а 
reduction of 496 on the amount of the bill. By paying 
the bill before due date a person got a reduction of 
$13. The amount of his electricity bill was: 
(a) 3125 (b) 3225 
(c) 3325 (d) 3425 

[SSC (GL), 2010] 


In a recent survey 4096 houses contained two ог 
more people. Of those houses containing only one 
person 25% were having only a male. What is the 
percentage of all houses which contain exactly one 
female and no males? 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


Percentage 5.15 


(а) 75 (0) 40 
(с) 15 (d) None of these 

[SBI PO Examination, 2000] 
When the price of sugar decreases by 10%, a man 


could buy 1 Kg more for 3270. Then the original 
price of sugar per Kg is: 


(a) 325 (b) 330 
(c) 327 (d) 332 

[SSC (GL), 2011] 
First and second numbers are less than a third number 


by 3096 and 3796, respectively. The second number 
1$ less than the first by: 
(a) 796 (b) 496 
(c) 396 (d) 1096 
[SSC (GL), 2011] 


If the height of a triangle is decreased by 40% and 
Its base is increased by 40%, what will be the effect 
on its area? 


(a) No change 
(c) 890 decrease 


(b) 16% increase 
(d) 16% decrease 
[SBI PO, 1999] 


In 1 Kg mixture of sand and iron, 2096 is iron. How 
much sand should be added so that the proportion 
of iron becomes 10%? 


(a) 1 Kg (b) 200 gm 
(c) 800 mgs (d) 1.8 Kg 

[SBI PO Examination, 1999] 
The price of a commodity rises from 36 per Kg to 


17.50 per Kg. If the expenditure cannot increase, the 
percentage of reduction in consumption: 


(a) 15 (b) 20 
(c) 25 (d) 30 

[SSC (GL), 2011] 
There is a ratio of 5:4 between two numbers. If 


40% of the first number is 12 then what would be 
the 5096 of second number? 
(a) 12 (b) 24 
(c) 18 (d) Data inadequate 
[Bank of Baroda PO, 1999] 


When 3096 of a number is added to another number 
the second number increase to its 140%. What is the 
ratio between the first and the second number? 
(a) 3:4 (b) 4:3 
(c) 3:2 (d) Data inadequate 

[Bank of Baroda PO, 1999] 
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76. 


TT. 


78. 


79. 


80. 


Suresh's monthly income 1s 3096 more than that of 
Vinod. Vinod's monthly income is 20% less than 
that of Vinay. If the difference between the monthly 
incomes of Suresh and Vinay 18 3800, what is the 
monthly income of Vinod? 

(a) 516000 (b) 320000 

(c) 312000 (d) Data inadequate 


[Bank of Baroda PO, 1999] 


If 2596 of a number is subtracted from a second 
number, the second number reduces to its five-sixths. 
What is the ratio between the first number and the 
second number? 
(a) 2:3 
(c) 1:3 


(b) 3:2 
(d) Data inadequate 
[SBI Associates PO, 1999] 


A petrol pump owner mixed leaded and unleaded 
petrol in such a way that the mixture contains 1096 
unleaded petrol. What quantity of leaded petrol should 
be added to 1 litre mixture so that the percentage of 
unleaded petrol becomes 5%? 

(a) 1000 ml (b) 900 ml 

(c) 1800 ml (d) None of these 


[SBI Associates PO, 1999] 


Out of a total of 85 children playing badminton or 
table tennis or both, total number of girls in the group 
18 7096 of the total number of boys in the group. The 
number of boys playing only badminton 18 50% of 
the number of boys and the total number of boys 
playing badminton 1$ 60% of the total number of boys. 
The number of children playing only table tennis is 
40% of the total number of children and a total of 
12 children play badminton and table tennis both. 
What is the number of girls playing only badminton? 
(a) 16 (b) 14 
(c) 17 (d) Data inadequate 

[SBI Associates PO, 1999] 


If the numerator of a fraction is increased by 2 
and the denominator 1s increased by 1, the fraction 


becomes 2 and if the numerator of the same fraction 


18 increased by 3 and the denominator 1s increased 


by 1 the fraction becomes 2. What was the original 


fraction? 
3 2 
a) — b) - 
(a) = (b) 7 
(с) t (d) Data inadequate 


[Guwahati PO, 1999] 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


When 50% of one number is added to a second 

number, the second number increases to its four- 

thirds. What is the ratio between the first number 

and the second number? 

(a) 3:2 (b) 3:4 

(c) 2:3 (d) Data inadequate 
[Guwahati PO, 1999] 


Raman scored 456 marks in an examination and Seeta 
got 54% marks in the same examination which is 24 
marks less than Raman. If the minimum passing marks 
in the examination is 34%, then how much more marks 
did Raman score than the minimum passing makrs? 


(a) 184 (b) 196 
(c) 190 (d) 180 

[Bank of Baroda PO Examination, 2011] 
The difference between a discount of 35% and two 
successive discounts of 20% and 20% on a certain 
bill was 222. Find the amount of the bill. 
(a) 71100 (b) 3200 
(c) 32200 (d) Data inadequate 

[BSRB Mumbai PO, 1999] 

Ram gave 4096 of the amount to Deepak. Deepak in 
turn gave one-fourth of what he received from Ram to 
Subhash. After paying 3200 to taxi driver out of the 


amount he got from Deepak, Subhash now has 3600 
left with him. How much amount did Ram have? 


(a) 31200 (b) 34000 
(c) 38000 (d) Data inadequate 

[BSRB Chennai PO, 2000] 
An article when sold for 3960 fetches 2096 profit. 


What would be the per cent profit/loss if 5 such 
articles are sold for 2825 each? 


(a) 3.12596 profit (b)3.125% loss 
(c) Neither profit nor loss (d)16.5% profit 


[BSRB Bhopal PO, 2000] 


Rakesh solved 80% of the questions in an examination 
correctly. If out of 41 questions solved by Rakesh, 37 
questions are correct and of the remaining questions 
out of 8 questions 5 questions have been solved 
by Rakesh correctly then find the total number of 
questions asked in the examination. 


(a) 75 (b) 65 
(c) 60 (d) Cannot be determined 
[BSRB Bangalore PO, 2000] 


In a class of 60 children, 30% children can speak 
only English, 2096 Hindi and English both and rest 


88. 


89. 


90. 


91. 


92. 


of the children can speak only Hindi. How many 
children can speak Hindi? 
(a) 42 (b) 36 
(c) 30 (d) 48 
[BSRB Patna PO, 2001] 


The ratio of males and females in a city is 7:8 and 
the percentage of children among males and females 
18 25% and 20%, respectively. If the number of 
adult females in the city is 156800, what is the total 
population? 


(a) 245000 
(c) 196000 


(b) 367500 
(d) 171500 


[BSRB Patna PO, 2001] 


X, a businessman, had income in the year 1995 such 
that he earned a profit of 2096 on his investment in 
the business. In the year 1996 his investment was 
less by 35000 but still had the same income (Income 
= [nvestment + Profit) as that in 1995. Thus the per 
cent profit earned in 1996 increased by 26%. What 
was his investment in 1995? 


(a) 7100000 (b) 3100500 
(c) 3105000 (d) Data inadequate 


[SBI PO, 2001] 


The production of a company has ups and downs 
every year. The production increase for two 
consecutive years consistently by 1596 and in the 
third year it decreases by 1096. Again, in the next two 
years it increases by 1596 each year and decreases 
by 1096 in the third year. If we start counting from 
the year 1990 approximately what will be the effect 
on the production of the company in 1994? 


(b) 42% increase 
(d) 32% increase 
[Corporation Bank PO, 2002] 


(a) 3796 increase 
(c) 52% increase 


In an Entrance Examination Ritu scored 56% marks, 
Smita scored 92% marks and Rina scored 634 marks. 
The maximum marks of the examination are 875. 
What are the average marks scored by all the three 
girls together? 


(a) 929 
(c) 690 


(b) 815 
(d) 643 
[IBPS Bank PO, 2011] 


In a test, a candidate secured 468 marks out of 
maximum marks ‘A’. If the maximum marks ‘A’ 
were converted to 700 marks, he would have secured 
336 marks. What were the maximum marks of the 
test? 


93. 


94. 


95. 


96. 


97. 


98. 


Percentage 5.17 


(a) 775 
(c) 975 


(b) 875 
(d) 1075 
[IBPS Bank PO, 2011] 


The market price of a watch is $800. A shopkeeper 
gives two successive discounts and sells the watch 
for 3612. If the first discount is 10%, then the second 
discount 18: 


(a) 1296 
(c) 1596 


(b) 2096 
(d) 1096 
[SSC (GL) Prel. Examination, 2002] 


An HR Company employs 4800 people, out of which 
45% are males and 60% of the males are either 25 
years or older. How many males are employed in 
the company who are younger than 25 years? 


(a) 2640 (b) 2160 
(c) 1296 (d) 864 

[IBPS Bank PO, 2011] 
Six-elevenths of a number is equal to 22% of second 


number. Second number is equal to the one-fourth 
of third number. The value of the third number 18 
2400. What is the 45% of first number? 


(a) 109.8 (b) 111.7 
(c) 117.6 (d) None of these 

[IBPS Bank PO, 2011] 
Bhawna decided to donate 1296 of her salary to an 


orphanage. On the day of donation she changed her 
mind and donated 32400 which was 12596 of what 
she had decided earlier. How much is Bhawna's 
salary? 


(а) 314750 
(с) 318500 


(b) 516000 
(d) Cannot be determined 


[Uttrakhand GBO PO, 2007] 


If the numerator of a fraction is increased by 40096 
and the denominator is increased by 50096. The 
resultant fraction is 20/27. What was the original 
fraction? 


(a) © 12 


(с) (d) None of these 


|» оо| х 


[New Indian Insurance PO, 2009] 


Two numbers are less than a third number by 3096 
and 3796, respectively. How much per cent 18 the 
second number less than the first? 
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99. 


100. 


101. 


102. 


103. 


104. 


105. 


(a) 796 
(c) 4% 


(b) 1096 

(d) 396 
[SSC (GL) Prel. Examination, 2002] 
8% of the voters in an election did not cast their votes. 
In this election, there were only two candidates. The 
winner by obtaining 4896 of the total votes defeated 
his rival by 1100 votes. The total number of voters 
in the election was: 


(a) 2100 (b) 23500 
(c) 22000 (d) 27500 

[SSC (GL) Prel. Examination, 2003] 
A candidate appearing for an examination has to 


secure 3596 marks to pass. But he secured only 40 
marks and failed by 30 marks. What would be the 
maximum marks of test? 
(a) 280 (b) 180 
(c) 200 (d) 150 

[Corporation Bank PO, 2009] 
In a test, minimum passing percentage for girls and 
boys is 35% and 40% respectively. A boy scored 
483 marks and failed by 117 marks. What are the 
minimum passing marks for girls? 
(a) 425 (b) 520 
(c) 500 (d) None of these 

[CBI (PO), 2010] 


A trader marked the selling price of an article at 
1096 above the cost price. At the time of selling he 
allows certain discount and suffers a loss of 196. He 
allowed a discount of: 
(a) 1196 

(c) 996 


(b) 1096 

(d) 10.596 
[SSC (GL) Prel. Examination, 2003] 
A person gave 20% of his income to his elder son, 
3096 of the remaining to the younger son and 1096 
of the balance he denoted to a trust. He is left with 
310080. His income was: 


(a) 350000 (b) 340000 
(c) 330000 (d) 320000 
[SSC (GL) Prel. Examination, 2003] 


A reduction of 2096 in the price of rice enables a 
person to buy 3.5 Kg more rice for 3385. The original 
price of rice per Kg is: 
(a) 320 
(c) 325 


(b) 322.50 
(d) 327.50 


[SSC (GL) Prel. Examination, 2003] 
The price of an article is raised by 3096 and then 


two successive discounts of 10% each are allowed. 
Ultimately the price of the article is: 


106. 


107. 


108. 


109. 


110. 


111. 


112. 


(a) Increased by 10% (b) Increased by 5.3% 
(c) Decreased by 3% (d) Decreased by 5.3% 
[SSC (GL) Prel. Examination, 2003] 


A tradesman gives 4% discount on the marked price 
and gives 1 article free for buying every 15 articles 
and thus gains 3596. The marked price is increased 
above the cost price by: 


(a) 4096 (b) 3996 
(c) 5096 (d) 2096 
[SSC (GL) Prel. Examination, 2003 
The number that is to be added to 1096 of 320 to 
have the sum as 3096 of 230 18: 
(a) 37 (b) 32 
(c) 23 (d) 73 
[SSC, 2014] 
The strength of a school increases and decreases in 


every alternate year by 10%. It started with increase 
in 2000. Then the strength of the school in 2003 as 
compared to that in 2000 was: 


(a) Increased by 8.9% 
(b) Decreased Бу 8.9% 
(c) Increased by 9.8% 
(d) Decreased by 9.896 
[SSC, 2014] 


Two years ago, the value of a motorbike was 362,500. 
If the value depreciates by 4% every year, now its 
value is: 


(а) 356,700 (b) 357,600 
(c) 357,500 (d) 355,700 

[SSC, 2014] 
A number increased by 22% gives 98. The number 
18: 
(а) 45 (0) 18 
(с) 80 (4) 81 

[SSC, 2013] 
In an examination A got 2596 marks more than B, B 


got 10% less than C and C got 25% more than D. 
If D got 320 marks out of 500, the marks obtained 
by A were: 


(a) 405 (b) 450 
(c) 360 (d) 400 

[SSC, 2013] 
Three sets of 40, 50 and 60 students appeared for 


an examination and the pass percentage was 100, 
90 and 80, respectively. The pass percentage of the 
whole set 1s: 


113. 


114. 


115. 


116. 


117. 


118. 


2 2 
(a) 885 (b) 847 
1 1 
©) 885 (d) 84 


[SSC, 2013] 


A clerk received annual salary of 33,660 in the year 
1975. This was 2096 more than his salary in 1974. 
What was his salary in 1974? 


(a) 33,005 (b) 33,000 
(c) 33,500 (d) 33,050 

[SSC Assistant Grade III, 2013] 
Out of his total income, Mr. Kapur spends 20% on 
house rent and 7096 of the rest on household expenses. 
If he saves 31,800, what is his total income? 
(a) 7,800 (b) 7,000 
(c) 8,000 (d) 7,500 

[SSC Assistant Grade III, 2013] 
Rama's expenditure and savings are in the ratio3:2. 
His income increases by 10 per cent. His expenditure 
also increases by 1296. His savingsincreases by: 


(a) 796 (b) 1096 
(c) 996 (d) 1396 

[SSC Assistant Grade III, 2012] 
If the numerator of a fraction is increased by 15096 


and the denominator of the fraction is increased 


by 350%, the resultant fraction 18 23. what is the 
original fraction? 51 


11 11 
(а) 17 (b) 15 
15 13 
(c) Дт (4) т 


(e) None of these 

[Corporation Bank PO, 2010] 
Two numbers are 3096 and 4096 more than the third 
number respectively. The first number is x% of the 
second. Then x = ? 


2 


(а) 105— (b) 140 
5 6 
(©) 1055 (d) 922 


[SSC Assistant Grade III, 2012] 


The price of cooking oil has increased by 25%. The 
percentage of reduction that a family should effect 
in the use of cooking oil, so as not to increase the 
expenditure on this account, is: 


119. 


120. 


121. 


122. 


123. 


124. 


125. 


Percentage 5.19 


(a) 1596 (b) 2096 
(c) 2596 (d) 3096 

[SSC Assistant Grade III, 2012] 
In an examination, 52% of the candidates failed 


in English and 4296 failed in Mathematics. If 1796 
failed in both the subjects, then the percentage of 
candidates, who passed in both the subjects, was: 


(a) 23 (b) 21 
(c) 25 (d) 22 

[SSC, 2012] 
In an election there were only two candidates. One of 


the candidates secured 40% of votes and is defeated 
by the other candidate by 298 votes. The total number 
of votes polled is: 


(a) 745 (b) 1460 
(c) 1490 (d) 1500 

[SSC, 2012] 
A jar contains 10 red marbles and 30 green ones. 


How many red marbles must be added to the jar so 
that 60% of the marbles will be red? 


(a) 25 (b) 30 
(c) 35 (d) 40 

[SSC, 2011] 
If a number multiplied by 2596 of itself gives a 


number which is 20096 more than number, then the 
number is: 
(a) 12 
(c) 20 


(b) 16 
(d) 24 

[SSC, 2011] 
The price of onions has been increased by 50%. In 


order to keep the expenditure on onions the same the 
percentage of reduction in consumption has to be: 


(a) 5096 (b) 332% 
(c) 33% (d) 30% 

[SSC, 2011] 
When the price of a toy was increased by 20%, the 


number of toys sold was decreased by 15%. What 
was its effect on the total sales of the shop? 


(b) 2% decrease 
(d) 4% decrease 
[SSC, 2010] 


Krishnamurthy earns $15000 per month and spends 
80% of it. Due to pay revision, his monthly income 
has increased by 20% but due to price rise, he has 
to spend 20% more. His new savings are: 


(a) 2% increase 
(c) 4% increase 
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126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


(a) 33,400 
(c) 33,600 


(b) 33,000 
(4) 34,000 
[SSC, 2010] 


: 1 
Two numbers are respectively 12 — % and 25% тоге 


than a third number. The first number is how much 
per cent of the second number? 


(a) 90 (b) 87.5 
(c) 25 (d) 12.5 

[SSC, 2010] 
Population of a town increases 2.5% annually but 


18 decreased by 0.5% every year due to migration. 
What will be the percentage of increase in 2 years? 


(a) 5 (b) 4.04 
(c) 4 (d) 3.96 

[SSC, 2010] 
A merchant has announced 2596 rebate on prices 


of ready-made garments at the time of sale. If a 
purchaser needs to have a rebate of 3400, then how 
many shirts, each costing 3320 should he purchase? 


(a) 10 (b) 7 
(c) 6 (d) 5 

[SSC, 2010] 
A reduction of 10% in the price of tea enables a 


dealer to purchase 25 Kg more tea for 322500. What 
18 the reduced price per Kg of tea? 


(a) 370 (b) 380 
(c) 390 (d) 3100 

[SSC, 2010] 
Ram donated 496 of his income to a charity and 


deposited 1096 of the rest in a Bank. If now he has 
38640 left with him, then his income is: 


(а) 112,500 (b) 312,000 
(c) 510,500 (d) 510,000 
[SSC, 2010] 


134% of 3894 38.94 of 134 =? 
(a) 11452 (b) 10000 
(c) 10452 (d) 1100 
(e) None of these 
[IBPS PO/MT, 2013] 


23% of 6783 + 57% of 8431 =? 
(а) 6460 (5) 6420 
(c) 6320 (4) 6630 
(e) 6360 


[IBPS PO/MT, 2012] 


The sum of three consecutive numbers is 2262. What 
18 4196 of the highest number? 


134. 


(a) 301.51 (b) 303.14 
(c) 308.73 (d) 306.35 
(e) 309.55 
[IBPS PO/MT, 2012] 
Akash scored 73 marks in subject A. He scored 


56% marks in subject В and X marks in subject 
C. Maximum marks in each subject were 150. The 
overall percentage marks obtained by Akash in all 
three subjects together was 54%. How many marks 
did he score in subject C? 
(a) 84 (b) 86 
(c) 79 (d) 73 
(e) None of these 

[IBPS PO/MT, 2012] 


Directions (Q. 135): What approximate value should 
come in place of question mark (?) in the following 
question? (Note: You are not expected to calculate the 
exact value.) 


135. 


136. 


137. 


138. 


39.897% of 4331 + 58.779% of 5003 =? 
(a) 4300 (b) 4500 
(c) 4700 (d) 4900 
(e) 5100 
[IBPS PO/MT, 2011] 


Ramola's monthly income is three times Ravina's 
monthly income. Ravina's monthly income is fifteen 
percent more than Ruchira's monthly income. 
Ruchira's monthly income 15 332,000. What 18 
Ramola's annual income? 
(а) 31,10.400 (b) 313,24,800 
(c) 336,800 (d) 352,200 
(e) None of these 

[IBPS PO/MT, 2011] 


In a test, a candidates secured 468 marks out of 
maximum marks ‘А’. Had the maximum marks ‘A’ 
converted to 700, he would have secured 336 marks. 
What was the maximum marks of the test? 
(a) 775 (b) 875 
(c) 975 (d) 1075 
(e) None of these 

[IBPS PO/MT, 2011] 
Six-elevenths of a number is equal to 22 per cent of 
the second number. The second number is equal to 
one-fourth of the third number. The value of the third 
number is 2400. What 18 4596 of the first number? 
(a) 109.8 (b) 111.7 
(c) 117.6 (d) 123.4 
(e) None of these 

[IBPS PO/MT, 2011] 


Directions (О. 139): What will come in place of question 
mark(?) in the following question? 


139. 


140. 


141. 


142. 


143. 


32.05% of 259.99 =? 


(a) 92 (b) 88 
(c) 78 (d) 90 
(e) 83 


[SBI Associates Banks PO, 2011] 


Mr X invested a certain amount in Debt and Equity 
Funds in the ratio of 4:5. At the end of one year, he 
earned a total dividend of 3096 on his investment. 
After one year, he reinvested the amount including the 
dividend in the ratio of 6:7 in Debt and Equity Funds. 
If the amount reinvested in Equity Funds was 394,500, 
what was the original amount invested in Equity Funds? 


(a) 375,000 (b) 381,000 
(c) 360,000 (d) 365,000 
(e) None of these 
[SBI Associates Banks PO, 2011] 


The product of one-third of a number and 150% of 

another number is what per cent of the product of 

the original numbers? 

(a) 8096 

(c) 7596 

(e) None of these 
[SBI Associates Banks PO, 2011] 


Mr Shamin's salary increases every year by 1096 
in June. If there is no other increase or reduction in 
the salary and his salary in June 2011 was 322,385, 
what was his salary in June 2009? 
(a) 318,650 (b) 318.000 
(c) 319,250 (d) 318,500 
(e) None of these 

[SBI Associates Banks PO, 2011] 


How many students passed in first class? 


(b) 50% 
(4) 12096 


Statements: 


1. 85% ofthe students who appeared in examination 
have passed either in first class or in second class 
or in pass class. 

II. 750 students have passed in second class. 

III. The number of students who passed in pass class 
is 2896 of those passed in second class. 


(a) АПТ, II and Ш 
(b) Only I and III 
(c) Only II and III 
(d) Question cannot be answered even with information 
in all three statements. 
(e) None of these 
[SBI Associates Banks PO, 2011] 


144. 


145. 


146. 


147. 


148. 


149. 


Percentage 5.21 


34.5% of 1800 + 12.4% of 1500 = (?? + 78: 
(а) 27 (5) 9 
(c) 81 (4) 162 


(e) None of these 
[Indian Overseas Bank PO, 2011] 


67% of 801 — 231.17 = ? -23% of 789: 
(a) 490 (b) 440 
(c) 540 (d) 520 
(e) 590 
[Indian Overseas Bank PO, 2011] 
Five-ninths of a number is equal to twenty five per 


cent of the second number. The second number is 
equal to one-fourth of the third number. The value 
of the third number is 2960. What is 30 per cent of 
the first number? 


(a) 88.8 

(c) 66.6 

(e) None of these 
[Indian Overseas Bank PO, 2011] 


(b) 99.9 
(d) Cannot be determined 


Dinesh's monthly income is four times Suresh's 

monthly income. Suresh's monthly income is twenty 

per cent more than Jyoti's monthly income. Jyoti's 

monthly income is 322,000. What is Dinesh’s monthly 

income? 

(а) 31,06,500 

(c) 31,04,500 

(e) None of these 
[Indian Overseas Bank PO, 2011] 


(b) *1,05,600 
(d) 51,05,400 


In a school there are 250 students, out of whom 12 

per cent are girls. Each girl's monthly fee is 3450 

and each boy's monthly fee is 24 per cent more than 

that of a girl. What 1s the total monthly fee of girls 

and boys together? 

(а) 31,36,620 

(c) 31,32,660 

(e) None of these 
[Indian Overseas Bank PO, 2011] 


A sum of 3731 is distributed among A, B and C, 
suchthat A receives 25% more than B and B receives 
2596 less than C. What 18 C's share in the amount? 


(a) 3172 (b) 3200 
(c) 3262 (d) 3258 
(e) None of these 


(b) 51,36,260 
(d) 31,32,460 


[Andhra Bank PO, 2011] 
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150. 


151. 


152. 


153. 


154. 


155. 


Pradeep invested 20% more than Mohit. Mohit 

invested 10% less than Raghu. If the total sum of 

their investment is 317,880, how much amount did 

Raghu invest? 

(a) 36,000 

(c) 57,000 

(е) None of these 
[Corporation Bank PO, 2011] 


If the numerator of a fraction is increased by 150% 
and the denominator of the fraction is increase by 


(5) 58,000 
(4) 55,000 


300%, the resultant fraction is ын What 18 the original 


fraction? 18 
4 4 
a) — р) - 
5 (B) 
8 8 
с) — d) — 
Or; ET 


(e) None of these 
[Punjab and Sind Bank PO, 2011] 


In a test, minimum passing percentage for girls and 
boys is 35% and 40% respectively. A boy scored 
483 marks and failed by 117 marks. What 15 the 
minimum passing marks for girls? 
(a) 425 (b) 520 
(c) 500 (d) 625 
(e) None of these 

[Central Bank of India PO, 2010] 


Twelve per cent of Kaushal's monthly salary is equal 
to sixteen per cent of Nandini's monthly salary. 
Suresh's monthly salary is half that of Nandini's 
monthly salary. If Suresh's annual salary is $1.08 
Lakhs, what 18 Kaushal's monthly salary? 
(a) 320,000 (b) 318,000 
(c) 326,000 (d) 324,000 
(e) None of these 

[Central Bank of India PO, 2010] 
Rita invested 25% more than Sunil. Sunil invested 
30% less than Abhinav, who invested 6,000. What 
18 the ratio of the amount that Rita invested to the 
total amount invested by all of them together? 
(a) 35:104 (b) 13:29 
(c) 101:36 (d) 35:103 
(e) None of these 

[Punjab and Sind Bank PO, 2010] 


15% of 578 + 22.5% of 644 =? 
(a) 2134 (b) 233.6 
(c) 231.8 (d) 231.6 


(e) None of these 
[Indian Bank PO, 2010] 


156. 


157. 


158. 


159. 


160. 


Sonu invested 1096 more than Mona. Mona invested 
1096 less than Raghu. If the total sum of their 
investments 1s 35,780, how much amount did Raghu 
invest? 


(a) 32,010 
(c) 32,100 
(e) None of these 


(b) 32,000 
(d) 32,210 


[Indian Bank PO, 2010] 


Rahul spends 5096 of his monthly income on 
household items, 2090 of his monthly income on 
buying clothes, 5% of his monthly income оп 
medicines and the remaining amount of 311,250 he 
saves. What is Rahul’s monthly income? 


(a) 338,200 (b) 334,000 
(c) 341,600 (d) 345,000 
(e) None of these 
[IDBI Bank PO, 2009] 


Asha's monthly income is 6096 of Deepak's monthly 
income and 12096 of Maya's monthly income. What 
is Maya's monthly income if Deepak's monthly 
income is 178,000? 


(a) 339,000 

(c) 336,000 

(e) None of these 
[NABARD Bank Officer, 2009] 


(b) 342,000 
(d) Cannot be determined 


If the numerator of a fraction is increased by 24096 
and the denominator of the fraction is decreased by 


50%, the resultant fraction is 2 2, what is the original 


fraction? 
1 2 
(а) 4 (b) 3 
5 4 
(c) 12 (d) П 


(e) None of these 
[NABARD Bank Officer, 2009] 


40% of 60% of =of a number is 504. What is 25% 
2 

of - of that number? 

(a) 130 

(c) 360 


(e) None of these 
[NABARD Bank Officer, 2009] 


(b) 175 
(d) 350 


Percentage 5.23 


161. In a test consisting of 80 questions carrying one (a) 32,200 (b) 32,457 
markeach, Arpita answers 65% of the first 40 (c) 1,890 (d) < 2,100 
questions correctly. What percent of the other 40 (e) None of these 


questions does she need to answer correctly to score 


"si ondhe entite fent? [Corporation Bank PO, 2009] 


(a) 60 (b) 80 163. A candidate appearing for an examination has to 
(c) 75 (d) 40 secure 35% marks to pass. But he secured only 40 
(e) None of these marks and failed by 30 marks. What would be the 
[NABARD Bank Officer] maximum marks of test? 

162. Aman's expense is 3096 more than Vimal's and (a) 280 (b) 180 
Vimal's expense 18 10% less than Raman's. If the (c) 200 (d) 150 
sum of their expenses is 6,447, then what would (e) 210 
be Aman's expense? [Corporation Bank PO, 2009] 
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10. 


11. 


12. 


b os = |223 
шил 1000 


EXPLANATORY ANSWERS 





Exercise- | 

















1 
. (а) 5 = 21 — 21 «10р — 525% 
4 4 
. (b) 0.005 = ЕТЕ s 
1000 1000 2 
20 
зк 3) [20.1.3 

us 3°° 100 3 100) 15° 
0.6 6 3 

. (с) 0-695 = - 





100 1000 500 





«100% = 2.5% 
(c) Let x% of 12 = 84 
э 2512 = 84 

100 


_ 84x100 
12 
700% of 12 is 84. 





- 700. 





175 І 
œ) 2=| 2100 |= 759 =в71% 
8 (8 2 2 




















1 25 25 1 1 
. (a) 8-й = 00---Х Eu 
3 3 3 100 12 
. (©) 37 196 of X48 = 48 x He 318. 
2 2х100 
2 1 
(c) Let x% of = = — 
7 35 
_ 100х7 _ 10. 
2х35 
1 
10% of — is —. 
35 
(c) Let 75% of 480 = x 15. 
Then, E х 480 = 15x 
100 
75 х 480 
or, х = = 
100x15 
(b) Let 200% of x = 90 2 208 хх = 90 
100 
_ 100х90 — 45. 
200 


80% of 45 = 50. = 45 
зан 100 


| 
чо 
бу 


. (с) Let Фе number be x, then 


75 


37 196 оёх = 45 > T X x — 45 
2 2 100 





$n Saads ge ЭЭ = 150, 
8 3 








87 1 96 of 120 = 75,1 x 120 = 105. 
2 2 100 


. (a) Let x x 15 = 37.5% of 220 





> 1зх= 277 х220 
100 
_ 375x220 _ 5 
15x 100 


. (b) Let x% of 4 Km = 8 metre 


> ~ х 4000=8 (“1 Km = 1000 metre) 
100 
8х100 1 
4000 5 
0.2% of 4 Km = 8 metre. 

















X 
. (b) x% of y + y% of x CDI. | 


х 
100 


2 
= —xy = 2% of xy. 
Mg v ES 


1 


. (©) 0.35% = 0.35 x — = 0.0035. 
100 


. (b) We have, 8% of x = 4% of y 




















Boer ТЭЭН к 
100 100 100 8 
20% of x = хх = 20: 7 
0 100 2 
10 * y 
100 
10% of y. 
. (b) Let the missing figure be a. 
X a x 
We have, 106 x y+ 100 хх 100 x (x +y) 
=> xy + ах = x(x + y) 
э ах= х. s а=х. 
Е А _ 125. 5 
. (с) We have, x = 125% of y > х = 10057 47 
4 
о, y= ех = 0.8х. 
25...95 625 
. (b) 25% of 25% = = 0.0625. 





x = 
100 100 10000 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


(c) Required number = 80 — 60% of 80 
60 




















= 80 x 80 = 32. 
100 
(b) 20% of 30% of 20% of 850 
ши х 27 х 20 х850- 1020: $10.20. 
100 100 100 100 
(c) 16 дүрж a l 2 = 0.167 < 0.3. 
3 3 100 6 
6= % = 258 цэ, = 0.067 < 0.3. 
3 3 100 15 
0.3 is greatest. 
(a) 40% of 20% = GLA S ВЕ = 8% 
100 100 100 
30% of 25% = 30 х 22 7.5% 
100 100 100 
50 28 14 


= 14% 





and, 50% of 28% = x = 
100 100 100 


(40% of 20% + 30% of 25% + 50% of 28%) 























8% + 7.5% + 14% = 29.5%. 
(b) We have, шал хА- тыл х В 
100 100 
= 30 х Хх А 
100 100 
100 90 
= | 100х х 300. 
= | 30 m 
(c) Let 1 quintal 25 Kg = х% of 1 metric tonne 
=> x96 pct d x 10096 
1000 8 8 
- 121% 
2 


(b) We have, 12% of x = 6% of y 
=> 2% of x = 1% of y 

=> (2 х 9)% of = (1 x 9)% of y 
=> 18% of x = 9% of y. 

(b) Here, x = 20. 











x 
Requi = x100 | 9 
equired answer | i xS | % 
20 2 
= | ———x100|]% = 162° 
Cast |» 3 є 
(а) Неге, х = 25. 
x 
Requi = x100 | ° 
equired answer a | % 
25 
B x100 |9 
БЭР J% 
= 331% 
3 


31. 


or, 


32. 


33. 


34. 


35. 


36. 


37. 


Percentage 5.25 


(b) Here, / = 7 and m = 28. 


1 
First number = — х 100% of second number 
m 


7 
= 28 х 100% of second number 


2596 of second number. 
(a) Here, x = 60 and y = 20. 


100+ y 
100+х 





22 % of the first 





Second number = | 





_ (100+20 
~ (100+ 60 
i.e., 75% of the first. 


(b) Here, х = 30 and y = 37. 


«100 s of the first 





| [100-у 
Second number = 100 





«10 Jy of the first 





_ ps 


x100 |0 
10030 | of ie first 


i.e., 90% of the first. 
(a) Here x = 20 and y = 10. 


-. First number = ase 
100+ y 


E (о +20 





«| % of the second 





x100 |96 of the second 
100 410 


i.e., 109 - % of the second. 


. The first number is 9 - % more than the second. 


(b) Reduction in consumption 





«100% 


15 
100 +15 





‘oe 
| 





*1оо|% or 13% 
23 


(c) Increase in consumption 





P 
z100)s 


10 
100 -10 





«i0 s or I 


(d) Here, x = 20 and y = - 20. 
The net % change in value 





= (20 20 


Since the sign is —ve, there is decrease in value by 4% 
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38. 


39. 


40. 


41. 


42. 


(b) Here, x = —50 and y = 50. 
The net % change in wages 


ху 
= | х+у+— |9 
| Ч z) 





% 


= | 50 +50 € 


or, —25%. 
Since the sign is —ve, he has a loss of 2596 
(b) Here, x = —20 and y = 25. 

The net 96 change in population 


xy 
= |х+у+—— |% 
| z) ў 


20х25 
100 


Since the sign is —ve, ће population is decreased by 40% 
after two years. 





= | 20-25- | ог —40% 


(b) The equivalent discount of two successive discounts 
of 20% and 20% 


ху 
-|хжуж--| 9 
| 4 z) A 





% or —3696 


= | 20 20+ 2922. 


Given: 36% — 35% = 322. 

Amount of the bill = 22 x 100 = 32200. 
(a) Here, x = 25 and y = -12. 

The net% change in original price 


ху 
= | х+у+ — 
| к z) 


25x12 
= | 25-12 0 109 
| 100 | % ог 10% 


Since the sign is +уе, there is a profit of 10% 





(c) The equivalent discount of two successive discounts 
of 20% and 10% 


291:55::1:20:10:22525 | o or 28% 
DAE. | 1007 Jc PEPERIT 





5 (ses 


Discount on the list price of the radio offered by the 
first shopkeeper 
= 28% of 1000 = a x 1000 = 7280. 


Also, the equivalent discount of two successive discounts 
of 15% and 15% 





3 
= [—15-15+12^1°| % or 272% 
100 4 


Discount оп the list price of radio offered by the 
second shopkeeper 


43. 


44. 


45. 


46. 


47. 


48. 


= 273% of 1000 = 21 х 1000 
4 400 


= $277.50. 


Difference in discounts offered by the two shopkeepers 
= 3280 — $277.50 = 32.50. 


(a) Since tax * consumption — revenue 


Net 96 change in revenue 





Xy 10x10 
= |x+yt % = |-10+10 9 
| 4 z) 4 | 100 | i: 
[Here x = —10 and y = 10] 
= —1%. 


The revenue decreases Бу 1% 


(a) Since 4л х radius Х radius — surface area 
: ху 
Net % change in area = ЭРЭ 00 90 


10х10 
0 % = 21% 





= 22 


(b) We have, receipts = price x sales. 


Net % change in receipts 





15x35 3 
= | -15+35 % = 142% 
| 100 | ^ 437 


(b) Since side x side = area 
Net 96 change in area 


ху 
= | хчу+— |9 
| 4 ТҮЙ 


30х30 





- [30430 Ju = 69% 


The area is increased by 69% 
(a) Since side, Х side, = area 
Net % change in area 








-[х+›+ ap 

30x20 
-э 20 1 |» [Here, x = 30 and у = 20] 
= 56% 


The area of the rectangle so formed exceeds the area 
of the square by 56% 


(a) Since side, Х side, — area 





d 
Error 96 in area = СЭН 
10х20 
100 


= —1296, i.e., 12% deficit. 





-9-2- Js [Here, x = 10 and у = -20] 


49. 


50. 


51. 


52. 


53. 


54. 


(c) Since side, x side, = area 
Net 96 change in area 


ху 
= | х+у+— |9 
| P z) 


10x20 
10+20+ 9 
| 100 E 


= 32% 
The area of the rectangle increases by 32%. 





(a) Since tax x consumption = expenditure 
Net % change in expenditure 


ху 
= |x+y+—]o 
| P z) 


20x20 
100 





= (20 20 E [Here, x = 20 and y = -20] 


= -496 
Expenditure decreases by 496 
(a) Net % change in revenue 


Xy 
x+y+—— |9 
| 4 z) ^s 





_ | 30+ 2020522), 


100 
[Here, x = —30 and у = 20] 
= -16% 
(b) We have, P = 90.51, г = 10 and n = 3. 
The population 3 years ago 
P _ 90-51 


= n 3 
Ig. ode 
100 100 


9051 100 100 100 
- х х х 
100 110 110 110 
= 68 Lakhs. 
(c) Here, P = 8748, г = —10 and n = 3. 
Purchase price of the machine 
P 8748 


= n 3 
pec 1-29 
100 100 
8748 х100х 100х100 


= = $12000. 
90х90х90 














(c) Here, P = 2664000, r = 20 and и = 2. 
Company's income in the year 1997 





P _ 2664000 
= п 2 
jiu e puc. 
100 100 
E 2664000 x 5x5 
6x6 
= 31850000. 


55. 


56. 


57. 


58. 


59. 


Percentage 5.27 


(b) Here, P = 32000, r = 15 and n = 2. 
Population of the town in 2 years 


ry 15 Y 
—-P|l-——| = 32000] 1+— 
100 100 
115 115 
= 32000 х — x — = 42320. 
100 100 
(c) Here, А = 6250, x = -10, y = —20 and z = -30. 


Value of the machine after 3 years 


zu prc pee 
100 100 100 











= 6250| 1-4% p 1-2 
100 100 100 
_ 6250x90x80x70 _ 33455 
100x100x100 


(c) Here, А = 50400, x = 12 and y = -10. 
Population of the town 2 years ago 
А 


| 
100 100 


Е 50400 


12 10 
1+ — |1-— 
100 100 
_ 50400 x 100 x 100 
112x90 
50000. 


(b) Let ЗА be the pocket money. 


x y 
Th A| 1+— ||1+—— | = 480 
е | =\ =) 


Here, x = -20 and у = -25. 


A = 1223 = 480 
100 100 
_ 480х100х100 


80х 75 
(a) Let А be the original strength. 


x y 2 | 
Then, A| 1+ 1+ 1+ 29000 
еп, | = mal a 729 (Given) 


Here, x = —10, у = -10 and z = -10. 


All IU 1 2 1 а 729000 
100 100 100 
729000 х 100 х 100 х 100 


> А = = 1000000 men. 
90 x 90 x 90 








(Given) 





= $800. 

















. (b) Let the daily wage before the increase was X4. 


25 
А|1+ 25 > A = 22^109 — о. 
100 125 
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61. 


62. 


63. 


64. 


65. 


1. 


(b) Here, x = 15, у = 80 and 2 = 70. 
100(у +z) _ 100(80 + 70) 
15 





Maximum marks = 
- 1000. 
(c) Percentage of students passing the examination 
= (100 — (30 + 35 — 27))% 
[Here, x = 30, у = 35 and 2 = 27] 
= 62(100 — 38)% = 62% 
Let the total number of students appearing in the examination 


be x. 


Given: 6296 of x = 248 
248x100 
ог, = хх = 248 or x = p 
100 


Therefore, 400 students appeared in the examination. 





- 400. 


(b) Let the monthly rent be x. 
We have, 5.5% of 100000 = x — 12.596 of x — 325 
5500 _ x 325 
12 " 8 12 
5500 | 325 7 " 
12 12 8 


ERI x аас 3554.76 per month. 
12 7 


(b) Boys = 900, Girls = 1100 
Passed = (32% of 900) + (38% of 1100) 
= 288 + 418 = 706 

Failed = 2000 — 706 = 1294 














Failed % = «10 % = 64.7% 


(a) Suppose that his salary = $100 
House rent = $10, balance = 390 


Expenditure on education = |2590) 


= $13.50 
Balance = 376.50. 


Expenditure on clothes = ELE) 


= 17.65 


. (b) Reduction = 


Balance now = 368.85 
If balance is 368.85, salary = $100 


x 1377 





If balance is $1377, salary = X 190 
68-85 


= 32000. 


шаг х 100% = 23 lo 
100430 13 


. (а) 90% of original price can buy = 18 quintals 


18x100 





`. He can buy = 20 quintals at the lower price. 


. (a) Number of candidates who failed 


= 4096 of 1000 + 60% of 800 





= 400 + 480 
= 880 
880 
il % = 100 |% = 9 
Fail 96 ЕЕ J% 48.88% 


. (©) New price must be increased Бу 





( 20 xi00 ]% = 25%. 
100-20 


. (a) Let the fraction be a 
у 


х(1.25) 5 
y(09) 9 











. (a) Let the side of the square = x 


After increase, length of one side — 1.3x 
Let after decrease, length of other side = y 
Then, (1.3x)(y) = x? 


_ 10x 
13 
Decrease in other side = x — 105 = Зх 
13 13 
Percentage decrease in other side 


3x 
235: 9539.2 L5 
x 13 13 











EXERCISE-2 


(BASED ON Memory) 





(c) 75% of 40 + x% of 35 = 80% of 75 
=> 30 +x% of 35 = 60 => x% of 35 = 30 


30x 100 
35 


= 85.71% = 86% 





y= 


x 
2. (с) Suppose original fraction = P 


3x 
Then == = — 


3. (b) Share of each daughter 


= $1.25 Lakhs 
1 
Share of grand child = 10” 1.25 
= 0.125 Lakh 
And share of each son = 0.125 x 8 
= $1 Lakh 


Money received by three sons and two daughters 
= 3x1+2x 1.25 
= $5.5 Lakhs 

Money received by his wife 


= 40 „$$ 32.2 Lakhs 
100 


Money received by his wife and three grandchildren 
= 2.2 + 3 x 0.125 


= $2575000 


4. (e) The original fraction 





4 
T LINE „150 2 
JS gen 140718: 7 
150 

80% ? 


80х1-2х1 
1-1 
? = 60 x2 -80 x 1 = 40 


Here, = 





6. (d) 43 45759... 38 
100 100 х 2990 


7. (d) We have, 7% of Sujata's monthly salary = 32170 
(7 + 18 + 6)% of Sujata's monthly salary 


aR x31= %9610 


= 1182.5 —1136.2 = 46.3 





Thus, total annual amount invested Бу Sujata 
= 9610 x 12 = 1,15,320 
8. (a) Go through the given options. 











350 
10x Too 10x35 7 
10х500 19x50 19 
100 
9. (b) Number of sweets = 20% of 65 х 65 
= 13 х 65 = 845. 
10 х+2х 6 àx 6 x 6x4 8 
ОК e ud ТЫШЫ РЫ ТОТЫ 


11. 


12. 


13. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


. (b) Required % = 


Percentage 5.29 


(c) 7596 of toal amount 
55,475 + 28525 = 84000 








4 
Total amount — 84000 (5) — 11,12,000 


(a) 12% of monthly salary = $3660 
31 
31% of monthly salary = 33660 (3) 


= $9455 
Annual investment = 12 x 9455 
= %1,13,460 
(a) 40% of the number = 380 
2096 the of number = 190 
7/00 100 


x100- 
5600 





-12.5 


(b) Total number of sweets 

= (50% of 90) (20% of 90) + (50% of 90) (10% of 90) 
= (45 х 18) (45 x 9) = 45 x 27 = 1215 

(b) 15% of salary = 34,428 





4428 
4296 of salary — x 42 = $12,398.4 


(e) Suppose the third number is 100. 

Then first no. = 50 and second no. = 46 

50— 46 
0 





requirded % = х100 = 8 
(c) Total valid votes 

= 75% of 8400 = 6300 

Votes got by the other person 

= 48% of 6300 = 3024 


(e) Ratio of shares of A, B and C 
= 75:60:80 
= 15:12:16 

16 


— —x731 
(15+12 +16) 


Now, the share of С = 


16у, 731= $272 
43 


(a) Go through the given options. Check the options a 
4-6 10 5 
9427 36 18 

(d) Required value 

E zZ х 2 x i x 2000 


- 60 





(b) Vipul's salary 


100 100 
= 1687.50 x — x — = 
75 5 45,000 
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23. 


24. 


25. 


26. 


27. 


29. 


30. 


(c) (40% — 25%) of x = 198 
— 12% of x = 198 
198 
64% of x = — x 64 
12 
= 66 x 16 = 1056 
(d) 50% of (x — y) = 30% of (x + y) 


х-у 3(x*y) 
2 10 
=> 5х-5у= 3х+3у 





> 2х=8у>х=4у 


400 
=> х= у > 400% of y. 
100^ маг 


(c) 10% of A = 15% of B 








= 20% of C 
A 3B C 
=> —=—=—=k, say 
10 20 5 
> A=10k,B aC 5k 


Given A + B + C = 7800 
> 04-22 + 5k = 7800 


= 65k = 7800 x 3 2 k = 360 


B’s income = ZUR: 20x360 
3 3 
= 20 x 120 = $2400 
(d) x = y - 10% y 
у = 125 + 10% of 125 
= 125 + 12.5 = 137.5 
x = 137.5 — 10% of 137.5 
= 137.5 — 13.75 = 123.75 
(a) (100 + 20)% = 120% 





120 -120x 29. % = 96% 
100 


(е) Income of company in 1997 
2664000 


25 
= 2664000 х 36^ 31850000. 


(c) Let the investment of X in 1995 be 3x 
х 6 
Profit = Tx Income = БН = #21 
5 5 5 
Investment of company X in 1996 would be (x — 5000) 
From the question, 


126 6 
(x — 5000) х = ех = x = 7105000. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


(a) Suppose the production of the company in the year 
1990 be x 


Then, production of the company in year 1994 
115 115 90 115 

х х х х 
100 100 100 100 
Increase % in the production in year 1994 
_ (1.368x - x) x100 

х 

(c) 2 % of 700 = 500 — 125% of 260 


125 
? % of 700 = 500 - — х 260 
100 











1.368x 





= 36.8% = 37%. 





yc 100 оа 
700 
(b) 45% of 750 — 25% of 480 
= S x 750- 2 х 480 
100 0 


= 337.50 – 120 = 217.5. 
(d) Suppose the first number is х and the second number 
is y 
2 
Therefore, 40% of x За of y 


x 2 100 5 

y 3 40 3° 
(c) Let the printed price be 3x 
Discount = 20% 














gp & 
5 
Profit = 15% 
4x 
100%; в; 16x 
СР = = = 
100+15 115 23 
СР _ 16 
Printed Price 23 ` 
—20) x (-15 
(ау) -20- 154 X )x( ) _ 35 +3 32 
100 


Two successive discounts of 20% and 15% аге 
equivalent to a single discount of 3296 


(c) Let the second discount be х% 
800 — 10% = 720 
720 — х% of 720 = 612 


— —~ x 720 = 108 
100 


_ 108х100 
720 
(a) 5% of (5% of 100) = 5% of 5 





= 15. 


1 
= — = 0.25. 
4 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


(d) Let the original bill was for 3x 
x — 20% of x = 100 


e = 100 => x = 125. 











(b) x% of = 100, y% of z = 200 
= xy = 10000, yz = 20000 
xy _ 10000 1 
yz 20000 2 
=> 2 = 2х. 
(c) Let the numbe%be x and y 
х + у = 150 
40% of x = 60% of y 
> 2х = 3y 
Зу 





Бу 150 = Sy 











300 > y = 60 


—x-90 
Hence, the greater number = 90. 
(b) Let the numbe%be x, y and 2 























m= aera 
10 
63z 
у=2- 37% of z - 19g 
10х 100у 10y 
7 63 TH 9 
9%. х 
>= qt 10 


=> у= х – 10% of x. 
(d) 896 votes are invalid. 
Winner got 48% of the total votes. 
Loser will get 
100 — (8 + 48) = 44% of the total votes 
Now, the total number of vote%in the election 
1100 





x 100 = 27500. 


(c) Population of a city after 2 years 


= 180000 ioe = 217800 
Е 100) _ ; 











: 20% of 100 
(b) Reduced Price — 20 $5 per Kg. 
3A 3B 
(с) 60% of A = 75% of B or, "BE 
A 5 
> —=—— 
B 4 
Now, B = х% of А 
B 5 
or, x = x 100 = x 100 = 80%. 
А 4 
(a) Marked price of the article 
387 
х 100 = $450. 
100-14 


(b) Let the CP of the article be 1100, then MP of the 
article = $110 


49. 


50. 


51. 


52. 


54. 


55. 


56. 


57. 


58. 


59. 


Percentage 5.31 


If the trader has a loss of 196, it means that the trader 
sold the article at 99 


110-99 
110 








% discount х 100 = 10% 


P of cycl 1100 2 yous 00 
= х= = 
(b) CP of cycle 100 110 3900. 


20x5 
(a) Profit % = +20 — 5 X? 21$ 
100 





1 = 14% 
(d) Let the income = 3x 


x 18 х 50 х = 10080 
100 100 100 
= 504х = 10080000 or, x = 320000. 
(d) Number of failure students 


= 40% of 640 + 20% of 360 = 256 + 72 = 328 





Given: 


328 
% of failure = —— х 100 = 32.80% 


1000 
(d) Let the original price of rice per Kg be 3x 
Now, р = 3.5 ог, х = $27.50. 
4x/5 х 


13 17 
(b) Ratio of two numbers = FAA = 13:17 


Smaller number = z x 1660 = 5395. 


(b) Two successive discounts of 10% 

















-10)х(-10 
-10 -10+ EOSO i9% 
100 
30x (-19 
So, resultant = +30 — 19 4 E ) = 45.3% 


(с) Let CP of one article be &х 
CP of 16 articles = X16x 


SP of 16 articles = $16 ас 
o articles = 716x | т, 


Let the marked price of the article be increased by y% 


above the cost price. 
Then, 152| LEX ||. 2°-]|=16х| 22° 
100 100 100 


or, (100 + y)6 = 900 








or, y = 150 
i.e., M.P. of the article is 50% above the cost price. 
(b) Salary = 1508 y 100 = 7500. 


20 
(e) Each student got sweets = Тоб х 35 = 7 sweets 
35 students got sweets = 35 x 7 sweets 
40 
Each teacher got sweets — 10 х35-14 


6 teachers got sweets = 6 x 14 = 84 
Total sweets = 245 + 84 = 329 
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60. (d) Let 100 angstroms = x% of 10 microns 
= 100 angstroms = х% of 100000 angstroms 


100x100 1 
ОЕ 


100000 10 





61. (а) Suppose side of the square = 1 metre 
Diagonal - 42m 


1 


Distance saved Бу not walking along the edges 








= 2-42 
ie., Ё 22 х io 96 i.e., 29.3% = 30%. 
62. (а) pud = pd , 5, 
(t + 20% of t)| p- a ET 
у prs 5 3 


63. (c) 120 coats for full length. 500 shorter length coats 
are removed. 


Percentage of full length coats out of the remaining 





300 coats 
= 120 «10% = 40. 
300 
64. (b) S = 150% of T 
_ 1507 
100 
=>S= -T 
э5-1- ee ae 
2 2 


> Т = 208 +7) 


= 40% of (S + T). 
65. (b) Suppose total number of students = 100 
. No. of seniors who attended the play = 20 
Total number of students who attended the play — 60 
"Мо, of non-seniors who attended the play 
= 60 — 20 = 40 i.e., 40% 


66. (d) Effective increase percentage 





Therefore, x x 137 = 33 
100 


_ 32х100 
132 





= $25 


67. (c) Let the amount of the bill be 3x 


Therefore, E = 13 
100 


4х = 1300 
= нова 


68. (d) Houses containing only one person 
= 100 — 40 = 60% 


Houses containing only a male 
= 60 x cage 15% 
100 


. Houses containing only one female 
= 60 - 15 = 45%. 
69. (b) Let the original cost price of sugar be 3x per Kg. 


270 x 100 Е 270 
90х х 


me | 
--1---1 -1 
х \9 


30 
x 
. x = 330 per Kg 
70. (d) Let the third number be 100 
Then, first number = 70 
Therefore, second number - 63 
70 — 63 


=1 


=1 


х 100 





Hence, required % = 


ыг х100 = 10% 
70 





71. (d) Required effect = (40 40 es Jn 


—16%. 
i.e., the area will decrease by 16%. 


72. (a) In 1 Kg mixture quantity of iron = 20 gm 
Let x gm sand should be added, then 1096 of 
(1000 + x) = 200 

. x = 1000 gm = 1 Kg. 
7.50-6х100 _ 


6 


Therefore, decrease percentage in consumption 


- 25 тор = 20% 
125 


73. (b) Increase % = 25 


74. 


75. 


76. 


77. 


78. 


79. 


als 
Шалан ? 


4 
b= —a (Given 
4 5 ( ) 


2 
Given: (4095 of a) — 28 = 12 


A 


. а=5х бапа р = — х5хб= 24 


мл 


5 50% of b = Ž = 12, 


(b) Let the first and the second number be x and y, 
respectively, then 


y + 30% of x = 140% of y 


or, y + 0.3х = 1.4у 
ог, 0.3х = 0.4у 
RS х:у = 4:33 
(а) Suresh = Vinod + 30% of Vinod 
= 1.3 Ушо4 
Vinod = Vinay - 20% of Vinay 
= 80% of Vinay 
= 0.8 Vinay 
. Suresh = 1.3 x 0.8 Vinay 
= 1.04 Vinay 
Now, 
Suresh — Vinay = 1.04 Vinay — Vinay 
= 0.04 Vinay 
= $800 (given) 
. Vinay = 320000 
. Vinod = 0.8 х 20000 = $16000. 
(а) Let the first and second numbers be х and y, respectively. 





25 5 
yc io l” © 
or, y TET Or, zou 
4 6 6 4 
мо ху = 2:3. 


(a) In 1 1 mixture quantity of unleaded petrol = 100 ml 


Let x ml leaded petrol be added, then 5% of (1000 + x) 
— 100 ml 


or, 5(1000 + x) = 100 x 100 


5000 
х = zm = 1000 ml. 


(b) Let the number of boys = x 


7 
Then, x + is 85 
10 


> х = 50 
No. of girls = 85 - 50 = 35. 





Badminton 


25 boys / 5 boys 20 boys 


14 girls 


14 girls 


80. 


81. 


82. 


83. 


84. 


85. 


Percentage 5.33 


(d) Let the original fraction be £ 








y 
5 
Then, MER ог, 8x - 5y = –11 (1) 
ytl 8 
Again, Е ог, 4х — Зу = -9 4402) 
ул! 4 


Solving, we get x = 3 and y = 7 
. Fraction — 2 
7 


(c) Let the numbers be y and x, respectively. 





4x y 4x 
x + 50% of y = ог, = x 
3 2 3 
у ЭРЭР у _2 





ог, = ог, =, 
2 3 х 3 


(a) Let the total marks of the exam be х. 





Then, 
хх шэг 456 — 24 
100 
> хх Lom 432 
100 
2 ша 432x100 _ 800 
54 
-. Minimum passing marks 
34 
= 800 x — 
100 
= 272 
Hence, required more marks get by Raman 
= 456 – 272 
= 184 
| : 20х80 
(c) Successive discounts = 20% + 100 


= 20 + 16 = 36% 
Difference in discounts = 36 — 35 = 1% 
Bill amount = 22 x 100 





- 42200. 
2 id 1 
(ә D- CR S= —x=R= 
5 4 5 10 


and, A - 200 = 600 


dR = 800 
10 
R = $8000 
. 100 
(a) CP of the article = 960 x 120 = $800 
. С.Р. of 5 articles = $800 x 5 = $4000 
. S.P. of 5 articles = $825 x 5 = 34125 


4125-4000 


`. Gain % = 2000 х 100 = 3.125% 
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86. 


87. 


88. 


89. 


90. 


91. 























(b) Suppose there are 8x questions apart from 41 questions. 
Then, 
37-5х _ 80% = 4 
41-- 8x 
=> 185 + 25x = 164 + 32x 
=> 7х-21-эх-3 
`. Total number of questions = 41 + 8x 
-41-8х3 
= 41 + 24 = 65. 


(a) Number of students who speak only English 
— 3096 of 60 — 18 

Number of students who speak Hindi and English 
= 20% of 60 = 12 

. Number of students who speak only Hindi 

= (60 — 30) = 30 

`. Number of students who speak Hindi 

= 30 + 12 = 42. 


(b) Number of females = 156800 х — = 196000 








. Number of males = Z x 196000 = 171500 
`. Total population = 196000 + 171500 = 367500. 
(c) Let the investment of X in 1995 be 3x 


6x 
5 





Profit = 2 . Income = iE | 3 = $ 


Investment of company X in 1996 would be (x — 5000) 


From the question, 


(x — 5000) x m - E = x = 3105000. 


(a) Suppose the production of the company in the year 


1990 be x 
Then, production of the company in year 1994 
115 115 90 115 
х х х х 
100 100 100 100 
= 1.368x 
. Increase % in the production in year 1994 
_ (1.368x - x) x100 
x 








— 36.896 
= 37%. 
(d) O Maximum marks in examination = 875 


. Ritu's marks = 875 x 2 - 490 
100 


and Smita's marks = 875 х = = 805 

and Rina’s marks = 634 

Hence, required average marks 

_ 490+805+634 _ 1929 
3 








= 643 


93. 


94. 


95. 


96. 


97. 


. (с) ^ Candidate secured 336 marks in 700 total marks 


. Candidate secured 468 marks in = x 468 


= 975 total marks. 
(c) Let the second discount be x% 
800 — 10% = 720 
720 — x% of 720 = 612 








> X 720 = 108 
100 
108 
ij а 
720 


(d) ^ Total number of employees = 4800 
45 
- Males people = 4800 х 100 = 2160 


Hence, number of people, younger than 25 year 


(d) ^ Third number = 2400 


1 
Second number = 2 х 2400 = 600 


and first number х £ = 22% of 600 


. 11 22 
= First number = — x 600 x — 
6 100 
- 242 
242 x 45 


Hence, 45 of the first number = — 108.90 


(b) Suppose the salary of Bhawna was x. 


ся 2 x Et 2400 





100 100 
м ы = 2400 
100 100 
_ 2400 x 100 x 100 
12x 125 
= $16000 


(d) Suppose the original fraction is Žr 











According to question, 7 
diu 400 
100 _ 20 
500 27 
4 100 
х+4х 20 
-» = f£ 
y+5y 27 
5х 20 
=> до — ы 
бу 27 
X 20x6 
— даг, 
y 5x27 
x 8 
2-5 хиаг, ВА 
y 9 


98. 


99. 


100. 


101. 


102. 


103. 


104 


(b) Let the numbers be x, y and 2 


7 
x=z-— 30% ofz= Z 
10 














excom ope 
100 
10 100 10 
> х E ey 2 
7 63 9 
e _ 9х UE: 
Ч 10 10 


=> у= х – 10% of x. 

(d) 8% votes are invalid. 

Winner got 48% of the total votes. 

Loser will get 

100 — (8 + 48) = 44% of the total votes 

Now, the total number of voters in the election 
1100 





x 100 = 27500. 


(c) Suppose maximum marks = x 


35 
Then, xx — = 40 + 30 
100 











35 70 x 100 
=> хх 70 >x 
100 35 
x — 200 marks 


(d) According to passing percentage — 4096 (boys) 
According to question, 


x x 40% = 483 + 117 (If total marks = x) 


xx 18600 
100 

_ 600х100 

шан 
х = 1500 


35 
Passing marks for girls = 1500 х 100 525 


(b) Let the C.P. of the article be X100, then М.Р. of the 
article = $110 

If the trader has a loss of 1%, it means that the trader 
sold the article at 799 


110-99 100 = 10% 





. 96 discount = 


(d) Let the income = 3x 
Given, 
90 70 80 
100 100 100 
> 504х = 10080000 
or, x = 320000. 
(d) Let the original price of rice per Kg be 3x 
385 385 


= — 235 or x = 327.50. 
4x/5 x 


x — 10080 


Now, 





105. 


106. 


107. 


108. 


109. 


110. 


111. 


Percentage 5.35 


(b) Two successive discounts of 1096 











-10)х(-10 
_ _10-10+ ECO - gy 
100 
30х(—19 
So, resultant = + 30 — 19 + C ) = 4 5.3% 


(c) Let С.Р. of one article be 3x 
. C.P. of 16 articles = X16x 

А d 135 

S.P. of 16 articles = X16x E 


Let the marked price of the article be increased by у% 


above the cost price. 
Then, ise (99. - e [s 
100 100 100 
or, (100 + y)6 = 900 or y = 150 
i.e., М.Р. of the article is 50% above the cost price. 
(a) Let the number to be added be x. 
Now, according to the question, 
320x10 | ‘ges 230 x 30 


100 100 
=> 32+х=69 


=> хэ69-32-37 
(a) 
Quicker Method: 
Increase in first year = 10% 











Decrease in second year = 10% 
Effective result 
10x10 


=| 10-10 
| 100 


Increase in third year = 10% 





e 190 





10х1 
Effective result 2| 10 —1— 5 % 
100 


= (9 - 0.1)% = 8.9% (increase) 


T 
(b) Present worth of bike — "f - 8. 


4 2 1 2 
= 62500] 1-—— | -6250011--- 
100 25 


з) _ 62500 х 24 x 24 





= 62500 
25 25x25 


= 157600 


(c) Let the number be x. 
Now, according to the question, 
98 x 200 
х = = 
245 





хх 218 = 98 80 
200 
(b) If D gets 100 marks, then 


Marks obtained by С = 125 
125 x90 


Marks obtained by В- 
100 
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112. 


113. 


114. 


115. 


116. 


117. 


125 


125x90 
Х--- 
100 


Marks obtained Бу А- 
100 





00- 125х125х90 
10000 
_ 125х125х90х320 _ 


320 = 450. 
1000000 





(a) Required percentage 





40 х100+ 50x 90 -- 60 x 80 2 
_ 40x x X80 ado, 
40 + 50 + 60 3 


(d) Salary of the clerk in 


3660 x100 


1974 = = $3050 


(d) Total percentage of expenditure 
80x 70 
= 2080270 |% = 76% 
100 


Let the total income be x. 





Now, according to the question, 


x 24 i800 хаг 1800x100 
100 24 


= $7500 





(а) Let Rama's expenditure be 33x and Savings be X2x. 


5хх110 х 
100 — 


New income - 


3xx112  .336x 




















Expenditure - 
100 100 
: lix 336х 
2. Savings = — — 
2 100 
550x -336x  .214 
= =? x 
100 100 
: f 214x 14x 
Increase in savings = —2x = — 
100 100 
14 
2. Percentage increase = * x100- 796 
х 


(c) The original fraction 


_25 (3504100) 25 45 15 
51 150+100 51 25 17 








(d) Third number = 100 

First number = 130 

Second number - 140 

Now, according to the question, 


130 100 x => x 050 928 
140 7 7 








118. 


119. 


120. 


121. 


122. 


123. 


124. 


(b) Quicker Method: 


r 





Percentage decrease = x100% 


+r 


25 
= — х100 = 20% 
125 


(a) Percentage of candidates who failed in one or two 


or both subjects = 52 + 42 — 17 = 77 
Percentage of passed candidates 

-100- 77 = 23 

(c) Let the total number of votes polled be x 

Now, according to the question, 


5 60-40 — 298 
100 





=> х= 298 


= x = 298 x 5 = 1490 
(c) Let the red marbles be added be x. 
Now, according to the question, 
10+x 
40--х 
(0043)х5 , 
40--х 
50+5x = 120 + 3x 
5х- 3х = 120-50 


> 2х = 70 ХЕС 35 


х100 = 60 





Uy 








(a) Let the number be x. 
Now, according to the question, 











x 300 
XX—-2xx—— 
4 100 
x? 
» 4 3x > x=3x4=12 


(b) Quicker Method: 





Required reduction per cent = 
100 


= 50 1002 29 1092331; 
150 150 3 

(a) Increase in price = 20% 

New price = $120 

New sales = (100 — 15) = 85 

Old sales = 100 х 100 = $10000 

New sales = 120 x 85 = $10200 


х 10096 = 2% increase 





Effect = 20 
10000 


125. 


126. 


127. 


128. 


(c) ^ 80% expenditure of $15000 salary = 212000 
Savings = *(15000 — 12000) = $3000 
After 20% price rise 
=> Increased expenditure = 20% of 712000 
— 32400 
= New Expenditure = 3(12000 + 2400) 
= $14400 


= New Income = (im x (252) 


- (150x12 


= $18000 
100 | 


-. New savings = %(18000 — 14400) 
— 13600 


(a) Let the third number be x. 


12.5x 225x 


First number = x + - 
100 200 








25x 125x 250х 
100 100 200 


Second number - x4 





225x 


200 
250x 


200 





х 10096 





Now, required percentage = 


_ 225х 
X 





х 100% = 90% 


(c) Let the population of the town be 100 Population 
increase — 2.596 
New population — 102.5 
Now, according to the question, Population decreases by 
0.5% 
_ 102.5 х0.5 
|. 100 


= 0.5125 











After one year, population = 102.5 — 0.5125 = 101.9875 
-. Total increase % = (101.9875 — 100) = 1.98% 


Required percentage of increase in two years 


= (101.984 018098.) oo 
100 
= (101.98 + 2.019) —100 
= 103.999 — 100 
= 3.999% = 4% 
320 х25 


(d) Discount on one shirt = = $80 


Let, on buying x shirts, the total discount = 80x 
80x = 400 = х= 5 
-.He should purchase 5 shirts. 


129. 


130. 


131. 


132. 


133. 


134. 


Percentage 5.37 


(c) Quicker Method: 


Required reduced price = ac x 22309 = $90 
100 25 
(d) Let Ram's income be $100 
= Donation given to charity = 34 
— Remaining amount = $96 
— Again deposited amount in bank 
96 x10 


100 


= 





=> Amount Іей with him 
= xf 96-203191 - e 86.4 
100 


— But he has actual amount = $8640 





His real income - € 8640 100 
86.4 
= 110000 
134 x 3894 
(eg 0456134 
100 


—38.94 x 134 + 38.94 x 134 
= 2 x (39 x 134) = 78 x 134=10452 


(e) ? = 23% of 6783 + 57% of 8431 


= 73 6783 +27 x 8431 
100 100 


= 23 х 67.83 + 57 x 84.31 
= 1560.09 + 4805.67 = 6365.76 = 6360 


(e) Let the three consecutive numbers be x, x + 1 and 
x +2. 
Then x +x +1+x+2 = 2262 
or, 3x = 2262 — 3 = 2259 
2259 
x= A = 753 


-. The numbers are 753, 754, 755. 
The highest number is 755. 


41% of 755= ix 755 = 41 x 7.55 = 309.55 


(b) Akash scored in subject A = 73 marks 


56x150 


Subject B = = 84 marks 





Total marks Akash got in all the three subjects together 
54 
= — X 450 = 54 x 4.5 = 243 marks 
100 


Let Akash’s marks in subject C be x. 
A +B + C= 243 

or, A + B + x = 243 

ог, x = 243 — (84 + 





73)= 243 — 157 = 86 marks 
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135. 


136. 


137. 


138. 


139. 
140. 


141. 


4330 5000 
(c) 40x — — +59 x ——=1732 +2950 
100 100 


= 4682 = 4700 
115 
(b) Ravina's monthly income = 32000 х 100 =$36800 


Ramola’s monthly income = 3 x 36800 =71 10400 
Ramola's annual income = 12 x 110400 =%1324800 


(c) Converted maximum marks = 700 


Converted marks = 336 
%mark = шэг х100 = 48% 
700 
468 is 48% of maximum marks А. 
468 
A - —-x100 = 975 
48 
(e) According to the question, 


x First number = 22% of second number 


Second number = 2х Third number 


or, Second number = 2х 2400 = 600 


22 х Second number " 11 


or, First number = 
100 6 





_ 22x 600 x11 
100x6 


х 242 


45 x 142 





-. Required answer = 45% of 242 = = 108.9 


32 
(е) ——x 260 = 83.2 = 83 
100 


(a) Amount reinvested in equity funds = 94500 
Amount reinvested in debt + equity funds 


= 94500 x T -175500 


Amount invested earlier in debt + equity funds 


= ==" = 135000 





Original amount invested in equity funds 

= 2х 135000 = 75000 

(b) Let the original numbers be x and у and their product 
be xy. 


Product of 1 rd of x and 150% of pate ud 
3 3. 12 2 


Xy 
2Xxy 





Required answer — x100 = 50% 


142. 


143. 


144. 


145. 


146. 


147. 


148. 


149. 


150. 


(4) Заагу ш Лше 2011 = 22385 


22385 
Salary in June 2009 = =18500 
11х1.1 





(d) Using statement II and Ш, we can find the number 
of students in second class and pass class only. 


As there in no link given between the first class and the 
other classes, we cannot find the number of students in 
first class. 


(b) 345 1800+ 12:8 „1500 = (2) +78 
100 100 

=> (2)* 26214186 - 78 

—(?y = 729 

. ?=9 


6 23 
(а) 67 800-2312? х790 
100 100 





= 536-231+181.7=? 
? = 486.7 = 490 


(b) Second number = 2 х 2960--740 


Let the first number be x. Then, 


5 25 
х= 27 x740 
9 100 


=5х22х15740-333 
5 4 


30 
So, 30% of 1st number = 108 x333 = 99.9 


(b) Suresh's monthly income = 1.2 х 22000 


= $26400 
Dinesh's monthly income = 26400 х 4 = $105600 


12 
b) Total girls = — x 250 = 30 
(b) g 100 


Total boys = 250 - 30 = 220 
Each boy's monthly fee = 1.24 x 450 = 558 
Total monthly fee of boys and girls together — (220 x 558) 
+ (30 x 450) 
122760 + 13500 = #136260 
(e) Let C's share be 3x. 
Then, В gets = 0.75x 
A gets — 1.25 x 0.75x 
So, x + 0.75x + 0.9375x = 731 
=> 2.6875x = 731 


хэ 73] = 272 
2.6875 


(a) Ratio of their investments = R:M:P = 50:45:54 
17880 x 50 











Then, Raghu invested = %6000 


Percentage 5.39 


x 157. (d) Remaining monthly income 
151. (a) Let the original fraction be — 























y = (100 — (50 + 20 + 5)% = 25% 
Now, according to the question, Given that 25% = 11,250 
xx250 5 x 5x400 4 = 100% = 4 x 11250 = 345000 
= = or, = = . 
ух400 18 у 18х250 9 158. (a) Maya's monthly income 
152. (e) 4096 minimum passing marks for boys = 78,000 x 60 100 =#39000 
= 483 + 117 = 600 100-120 
w 600 159. (c) Let the fraction be x/y. 
57-40 Then, 
600 240x 
> 1006-- x100=1500 X+ 100 _17 
_y 6 
Minimum passing marks for girls У 2 
= 35% of 1500 = 35 x 15 = 525 17x 
153. (d) 12% of K = 16% of N EON CUN EE 
К — Kaushal’s monthly salary y 6 y 12 
N — Nandini's monthly salary 2 
S — Suresh's monthly salary 160. (d) 504x5x5x5x2 350 
2x3x3x4x5 


S= N > N=2S 
2 161. (e) Required percentage is 








хэлд сэв 65 
12 12 60 — 40x — 2” 
16 108 16 100 x 199 = x100 = 85% 
EX T = — x 0.09 = 0.24 lakh = 24,000 0 40 


154. (d) Sunil's investment = 6000 x 2 = 31200 Note: 


Using alligation. Since ratio is 1:1, 75% should be between 


0 : 2х 0 
Ёзен s 4200х2 = 15250 65% and the required percentage = 85% 


162. (b) Let the Raman's expense be zx. 








Total amount invested = 6000 + 4200 + 5250 = $15450 


























Required ratio = 5250:15450 = 35:103 Then, Vimal's expense = e = e 
155. (d) [15% = (10 + 5)%] of 578 + 20% of 644 + 2.5% 
шаа and, Aman's expense = a о, = = E : 
57.8 + 28.9 + 128.8 + 2.5 x 6.44 10 100 100 
= 86.7 + 128.8 + 5 x 3.22 Now, according to the question, 
= 86.7 + 128.8 = 231.6 
Ox 117x 
156. (b) Let money invested by Raghu = x < ве" oo $6447 
е 9 
Money Е ЕШИКЕ У => 100х+90х+117х = 6447 x100 
6447 х 100 
Money invested by Sonu = Зэс х He. 0.99x > x= 2100 
10 100 307 
Also, x + 0.9x + 0.99x = 5780 Е, 
= 2180 = 2000 sid 
(289 — 163. (с) 35% = 40 + 30 marks, 100% = 200 marks 
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INTRODUCTION 


Whenever we are asked the marks we scored in any 
examination, we usually tell the marks in terms of percentage, 
that 1s, taking the percentage of total marks of all subjects. 
This percentage is called average percentage. Also, in a 
class, if there are 100 students, instead of knowing the age 
of individual student, we usually talk about their average age. 


The average or mean or arithmetic mean of a number 
of quantities of the same kind is equal to their sum 
divided by the number of those quantities. For example, 
the average of 3, 9, 11, 15, 18, 19 and 23 18 


3+9+11+15+18+19+23 98 
7 qe 





SOME BASIC FORMULAE 









Sum of quantities 





1. А = Е 
Mee Number of quantities 


2. Sum of quantities = Average x Number of 
quantities 
Sum of quantities 





3. Number of quantities — 





Average 





Illustration 1: А man purchased 5 toys at 3200 each, 
6 toys at 3250 each and 9 toys at $300 each. Calculate 
the average cost of 1 toy. 
Solution: Price of 5 toys = 200 x 5 = $1000 

Price of 6 toys = 250 x 6 = 31500 

Price of 9 toys = 300 x 9 = 32700 

Total number of toys = 5 + 6 + 9 = 20 


А 1000 + 1500 + 2700 
Average price of | toy = 20 





Illustration 2: The average marks obtained by 200 
students in a certain examination is 45. Find the total marks. 
Solution: Total marks 

— Average marks x Number of students 

= 200 x 45 = 900. 
Illustration 3: Total temperature for the month of 
September is 840?C. If the average temperature of that 


month is 28?C, find out the number of days is the month 
of September. 


Solution: Number of days in the month of September 


Total temperature 840 





~ Average temperature 128 


= 30 days. 


SOME USEFUL SHORTCUT METHODS 





1, Average of two or more groups taken together. 

(a) If the number of quantities in two groups 

be n, and n, and their average is x and 

y, respectively, the combined average 
(average of all of them put together) is 


nx+n,y 


п, tn, 








Explanation 
Number of quantities in the first group = л, 
Their average - x 
Sum =n, Xx 
Number of quantities in the second group = n, 
Their average = y 
Sum = m, ху 


Number of quantities in the combined group = n, + n, 
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Total sum (sum of quantities of the first group and the 
second group) = nx + nyy. 
Average of the two groups 


_ тх+п,у 


п, +n, 






(b) Ifthe average of n, quantities is x, and 
the average of n, quantities out of them 
is y, the average of the remaining group 


(rest of the quantities) is 





nx-n,y 


n-n 








Explanation 
Number of quantities = n, 
Their average - x 
Sum = n x 
Number of quantities taken out = n, 
Their average = y 
Sum = ny 
Sum of remaining quantities = тух — ny 
Number of remaining quantities = n, — n, 
Average of the remaining group QUU 
n-n 
Illustration 4: The average weight of 24 students 
of section A of a class is 58 Kg, whereas the average 
weight of 26 students of section B of the same class is 
60.5 Kg. Find out average weight of all the 50 students 
of the class. 





Solution: Here, л, 





24, n, = 26, x = 58, and y = 60.5. 
Average weight of all the 50 students 


NX+Nyy 


п, жи, 


_ 24x58+ 26x 60.5 
24+ 26 


_ 139241573 _ 2965 
50 5 
Illustration 5: Average salary of all the 50 employees 
including 5 officers of a company is 3850. If the average 
salary of the officers 18 32500, find the average salary 
of the remaining staff of the company. 
Solution: Here, n, = 50, n, = 5, x = 850 and у = 2500. 
Average salary of the remaining staff 
_ nx-n,y 50x850—5x2500 
7 50-5 








= 59.3Kg. 





n =M 


42500-12500 _ 30000 





45 45 
= $667 (арргох.) 





. If x is the average of x,, х.,... x,, then 
(a) The average of x, + a, х, +а,..., x, + 18 





х + а. 

(b) The average of x, — а, x, — а,... х, – a is 
X — a. 

(c) The average of ахі, ахь, .., ax, is ax, 
provided а £ 0. 

(d) The average of ah ree: T» ds =: 
provided a #0. ^ ^ б 9 








Illustration 6: Тһе average value of six numbers 7, 12, 
17, 24, 26 and 28 48 19. If 8 is added to each number, 
what will be the new average? 
Solution: The new average = x + a 

= 19 +8 = 27. 


Illustration 7: Тһе averageof x numbers is 5х. If 
x — 2 1s subtracted from each given number, what will 
be the new average? 
Solution: The new average = х – а 

= 5x — (x - 2) = 4x +2. 


Illustration 8: The average of 8 numbers is 21. If each 


of the numbers is multiplied by 8, find the average of 
a new set of numbers. 
Solution: The average of a new set of numbers 

= ах = 8 x 21 = 168 





3. The average of n quantities is equal to x. If 
one of the given quantities whose value is p, 
is replaced by a new quantity having value q, 
the average becomes y, then q = p + n(y — x). 









The average weightof 25 personsis 
increased by 2 Kg when oneof them whose weight is 60 
Kg, 18 replaced by a new person. What is the weight 
of the new person? 
Solution: The weight of the new person 

=p + п(у – х) 

= 60 + 25(2) = 110Kg. 


Illustration 9: 






The average of n quantities is equal to x. 

When a quantity 1s removed, the average 

becomes y. The value of the removed 

quantity 1$ n(x — y) * y. 

(b) The average of n quantities is equal to 
y. When a quantity 18 added, the average 

becomes y. The value of the new quantity 


Is n(y — x) * y. 








Illustration 10: The average age of 24 students and 
the class teacher 18 16 years. If the class teacher's age 
18 excluded, the average age reduces by 1 year. What 
Is the age of the class teacher? 


Solution: The age of class teacher 

-n(x-y)t*ty 

= 25(16 — 15) + 15 = 40 years. 
Illustration 11: The average age of 30 children in a 
class 18 9 years. If the teacher's age be included, the 
average age becomes 10 years. Find the teacher's age. 


Solution: The teacher's age 


= nly –х) +5 
= 30(10 — 9) + 100 = 40 years. 





5. (a) The average of first п natural numbers is 
n+l 





(b) The average of square of natural numbers 
Шин эс ИН: 
6 
(с) The average of cubes of natural numbers 
gip ED 
(d) The average of odd numbers from 1 to n 
is last odd number + 1 





2 
(e) The average of even numbers from 1 to 
. last even number + 2 
n is : 











Illustration 12: 
numbers. 


Find the average of first 81 natural 


Solution: The required average 
п+1 81-41 
2 2 


Illustration 13: What is the average of squares of the 
natural numbers from 1 to 41? 





41. 








Solution: The required average 


_ (и+1)(2л+1) _ (41+1)(2х41+1) 
Е 6 6 
42х83 3486 _ А 


6 6 


Illustration 14: Find the average of cubes of natural 
numbers from 1 to 27. 





Solution: The required average 
nnl) 27x QQ740y 
4 7 4 





Average 6.3 


_ 271x28x28 21168 
4 


= 5292. 





Illustration 15: 
from 1 to 40? 
Solution: The required average 
. last odd number + 1 3941 _ 
2 2252 


What is the average of even numbers 


What is the average of odd numbers 





20. 


Illustration 16: 
from 1 to 81? 
Solution: The required average 


. lastevennumber+2 8042 _ Al 





2 2 






If n 18 odd: The average of n consecutive 
numbers, consecutive even numbers or 
consecutive odd numbers is always the 
middle number. 
If n is even: The average of n consecutive 
numbers, consecutive even numbers or 
consecutive odd numbers is always the 
average of the middle two numbers. 
(c) The average of first п consecutive even 
numbers 1$ (n + 1). 
(d) The average of first n consecutive odd 
numbers is n. 
(e) The average of squares of first n consecutive 
2(n+1)(2n +1) 
А : 
(f) The average of squares of consecutive 
(n 4 D(n +2) 


(b 


хий 


even numbers is 


even numbers till и is 


(g) The average of squares of consecutive 


7 . n(n+2) 
odd numbers till и is ———-. 


(h) If the average of и consecutive numbers is 
m, then the difference between the smallest 
and the largest number is 2(n — 1). 








Illustration 17: Find the average of 7 consecutive 
numbers 3, 4, 5, 6, 7, 8, 9. 
Solution: The required average - middle number - 6. 


Illustration 18: Find the average of consecutive odd 
numbers 21, 23, 25, 27, 29, 31, 33, 35. 


Solution: The required average 


average of middle two numbers 
— average of 27 and 29 
2 
E 74 29 208 
2 
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Illustration 19: 
even numbers. 


Find the average of first 31 consecutive 


Solution: The required average = (n + 1) 2 31 + 1 = 32. 


Illustration 20: 
odd numbers. 


Find the average of first 50 consecutive 


Solution: The required average = n = 50. 


Illustration 21: Find the average of squares of first 
19 consecutive even numbers. 





2(п +1)(2п +1 
Solution: The required average = Lc 
_ 21941) 2 x19 1) 
3 
3 
1 
= ee = 520. 


Illustration 22: Find the average of squares of 
consecutive even numbers from 1 to 25. 


Solution: The required average 
_ (n*D(n-2) (25+1)(25+2) 
3 3 


_ 26х27 _ 702 _ 
3 3 








234. 


Illustration 23: Find the average of squares of 
consecutive odd numbers from 1 to 31. 


Solution: The required average 
| n(n*2) 31х(31-2) 
3 3 
_ 31x33 
3 


Illustration 24: If the average of 6 consecutive numbers 
18 48, what 1s the difference between the smallest and 
the largest number? 








= 341. 


Solution: The required difference 
= 2(n — 1) = 2(6 - 1) = 10. 





7. Geometric Mean or Geometric Average. 
Geometric mean of x,, Хо, ..., x, is denoted by 


G.M. = ух хх, XXX. 
1 2 п 


Geometric mean is useful in calculating averages 
of ratios such as average population growth 
rate, average percentage increase and, so on. 








Illustration 25: The production of a company for 
three successive years has increased by 10%, 20% and 
40%, respectively. What is the average annual increase 
of production? 


Solution: Geometric mean of x, у and z = (xxyxz)!?, 
Average increase = (10 x 20 x 40)'/3% = 20% 
Illustration 26: The population of a city in two 


successive years increases at the rates of 16% and 4%, 
respectively. Find out the average increase in two years. 


Solution: In case of population increase, the geometric 
mean is required. 


Geometric mean of 16% and 4% is 
= (16 x 4)!7%, i.e., 8% 






8. Harmonic Mean or Harmonic Average. 
Harmonic mean of хү, x, ..., x, is denoted by 


1 


ЦІ 1 1 
+++ 
n x, x, Х, 





Н.М. = 





Harmonic mean is useful in finding out average 
speed of a vehicle, average production per 
day and, so on. 








Illustration 27: А man runs | Km at a speed of 15 Km/h 
and another 1 Km he walks at a speed of 5 Km/h. Find 
out his average speed in covering 2 Km. 

Solution: Harmonic mean is used when distance remains 
constant and speed varies. Harmonic mean of x and y 








Цэн Or, 2220 
ilio x+y 
xy 
Average speed for the whole distance 
зо ж Sith 
15+5 


9. If a certain distance 18 covered at a speed of 
x Km/h and the same distance is covered at 
a speed of y Km/h, the average speed during 
the entire journey 18 


/h. 
х у 











Illustration 28: 


If half of the journey 18 travelled at a 
speed of 15 Km/h and the remaining half at a speed of 
12 Km/h, find out average speed during the entire journey 


Solution: The average speed 


2xy (ER 
Nesp) \ 15312 
= 390 2131 кыљ. 
27 3 

Illustration 29: А man goes to a certain place at a 
speed of 30 Km/h and returns to the original place at 
a speed of 20 Km/h, find out his average speed during 
this up and down journey. 
Solution: The average speed 


2xy - (2x30x20)_ m 
= (х+у) V 30+20 50 








= 24 Km/h. 





10. If a person or a motor car covers three equal 
distances at the speed of x Km/h, y Km/h 
and z Km/h, respectively, then for the entire 
journey average speed of the person or motor 


| 3xzy 
саг 15 | — — —— |Km/h 
xy + yz t zx 


Illustration 30: 








A train covers the first 160Km at a 
speed of 120 Km/h, another 160Km at 140 Km/h and 
the last 160 Kms at 80Km/h. Find out average speed 
of the train for the entire journey. 

3xyz 


Solution: Average speed = ——— —— 
xy + yz + zx 


= 3x 120x140 x 80 

120x140 +140x 80+ 80120 
360x140x80 4032000 

16800+11200+9600 37600 








107 ын Km/h. 
47 





11. Ifa person covers A Km at a speed of x Km/h, 
B Km at a speed of y Km/h and C Km at a 
speed of z Km/h, the average speed during 
the entire journey is 


A+B+C 
A B C |Kmf/h. 
X y z 








Illustration 31: 


A person covers 9 Km at a speed of 
3 Km/h, 25 Km at a speed of 5 Km/h and 30 Km at a speed 
of IOKm/h. Find out average speed for the entire journey. 


Average 6.5 


Solution: The average speed = 


9425430 
-19 25 30 

3 5 10 
= Sas Km/h. 


11 





12. If a person covers Ath part of the distance at 
x Km/h, Bth part of the distance at y Km/h 
and the remaining Cth part at z Km/h, then 
the average speed during the entire journey is 


1 
A B C |Km/h. 
ху 2 








1 
А person covers the first — of the 


Illustration 32: 
distance at 8Km/h, the next i at 6Km/h and the 


remaining distance at 15 Km/h. Find the average speed 
during the entire journey. 
Solution: The average speed 











1 1 

4,8,C) |14,35, 520 

x у zZ 8 6 15 
keas ВЭ аш 23 = 2 

4 5 4 5 20 

; п ; 23200. 9 Km/h. 

LR HON 452 113 

32 10 100 


Illustration 33: А train covers 50% of the journey 
at 30 Km/h, 25% of the journey at 25 Km/h and the 
remaining at 20Km/h. Find the average speed of the 
train during the entire journey. 

Solution: The average speed 

















100 Ш 100 
АВС 50 25 25 
+—+ ++ 
YS 30 25 20 
[Here, А = 50, B = 25 and С = 25] 
100 1200 = 25 25 Кш. 
4712 47 47 
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Exercise- I 





. The daily earnings of a taxi driver during a week 


are: 60, 365, 70, 352. 50, 363, #73 and 368. What 
18 his average daily earning for the week? 

(а) $74.50 (0) 554.50 

(с) 564.50 (4) 584.50 


. The average of 10 numbers is 7. What will be the new 


average if each of the numbers is multiplied by 8? 


(a) 45 (b) 52 
(c) 56 (d) 55 


. The average weight of 5 persons, sitting in a boat, 


is 38 Kg. If the average weight of the boat and the 
persons sitting in the boat is 52 Kg, what is the 
weight of the boat? 
(a) 228 Kg 
(c) 232 Kg 


(b) 122 Kg 
(d) 242 Kg 


. There are 35 students in a hostel. If the number of 


students increased by 7, the expenses of the mess 
were increased by 342 per day while the average 
expenditure per head decreased by $1. Find out the 
actual expenditure of the mess. 


(а) 5480 (b) 5440 
(c) 3520 (d) 5420 


. The daily maximum temperature in Delhi, for 7 


consecutive days in May 1988, were 42.7?C, 44.6?C, 
42.0°С, 39.1?C, 43.0?C, 42.5?C and 38.5?C. Find out 
the average daily maximum temperature. 

(a) 42.63? С (b) 45.65? C 

(c) 41.77? C (d) 39.60? C 


. The average salary per head of all the workers in a 


workshop 18 $850. If the average salary per head of 
7 technicians is $1000 and the average salary рег 
head of the rest is 3780, find out the total number 
of workers in the workshop. 
(a) 26 (b) 24 
(c) 28 (d) 22 


. An aeroplane travels 2500 Km, 1200 Km and 500 Km 


at 500 Km/h, 400 Km, and 250 Km/h, respectively. 
The average speed is: 
(a) 420 Km/h 
(c) 405 Km/h 


(b) 410 Km/h 
(d) 575 Km/h 


. In an examination, out of 20 students in a class, in 


Mathematics 2 students scored 100 marks, 3 students 
scored 0, and average marks for rest of the students 
was 40. What is the average mark of the whole class? 


(a) 40 marks 
(c) 32 marks 


(b) 35 marks 
(d) 45 marks 


. The average weight of 24 students in section A of 


a class is 58 Kg, whereas the average weight of 26 
students in section B of the same class is 60.5 Kg. 
Find out the average weight of all the 50 students 
of the class. 


(a) 57.4 Kg 
(c) 58.9 Kg 


(b) 59.3 Kg 
(d) 59.7 Kg 


. The average age of 5 members is 21 years. If the 


age of the youngest member be 5 years, find out the 
average age of the family at the birth of the youngest 
member. 

(a) 24 years 
(c) 20 years 


(b) 25 years 
(d) 28 years 


. The average of 7 numbers is 5. If the average of 


first six of these numbers is 4, the seventh number 
18: 

(а) 14 
(с) 11 


(5) 12 
(4) 15 


. Three years ago the average age of a family of 5 


members was 27 years. On addition of a child to 
the family, the present average age of the family 
is still 27 years. Find out the present age of the 
child. 


(a) 16 years 
(c) 24 years 


(b) 12 years 
(d) 20 years 


. The average weight of 10 students 18 increased by 


half a Kg when one of the students weighing 50 Kg 
is replaced by a new student. Find out the weight of 
the new student. 
(a) 55 Kg 
(c) 45 Kg 


(b) 60 Kg 
(d) 40 Kg 


. The average monthly salary of a staff of 9 persons 


18 32450. One member of the staff whose monthly 
salary is 32650 is transferred. Find out the average 
salary of the remaining 8 persons of the staff. 

(a) 32425 (b) 32625 

(c) 33025 (d) 32825 


. The mean marks of 10 boys in a class is 70%, 


whereas the mean marks of 15 girls is 60%. The 
mean marks of all the 25 students is: 

(a) 64% (b) 6096 

(c) 5596 (d) 52% 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


The average income of А for 15 days 18 370. The 
average for first five days is 260 and that for the last 
nine days 18 380. A's income for the sixth day 15: 


(a) 380 (b) 360 

(c) 340 (d) 330 

The average of five consecutive even numbers starting 
with 4, is: 

(a) 6 (b) 7 

(c) 8 (d) 7.5 


Three years ago the average age of a family of 5 
members was 17 years. With the birth of a new baby, 
the average remains the same three even today. Find 
out the age of the baby. 


(a) 1 year (b) 3 years 


1 
(c) 2 2 Years (d) 2 years 
The average of 17 numbers is 10.9. If the average 
of first nine numbers is 10.5 and that of the last 9 
numbers is 11.4, the middle number is: 


(a) 11.8 (b) 11.4 
(c) 10.9 (d) 11.7 


A batsman has a certain average of runs for 12 
innings. In the 13th innings, he scores 96 runs and 
thereby increasing his average by 5 runs. What 1s 
his average after the 13th innings? 

(a) 48 (b) 64 

(c) 36 (d) 72 


A batsman in his 17th innings, makes a score of 85 
runs, and thereby, increases his average by 3 runs. 
What is his average after the 17th innings? He had 
never been ‘not out’. 

(a) 47 (b) 37 

(c) 39 (d) 43 

The sum of three numbers is 98. If the ratio between 
first and second be 2:3 and between second and third 
be 5:8, then the second number is: 

(a) 30 (b) 20 

(c) 58 (d) 48 

The average weight of 8 sailors in a boat is increased 
by | Kg if one of them weighing 56 Kg is replaced 
by a new sailor. The weight of the new sailor is: 
(a) 57 Kg (b) 60 Kg 

(c) 64 Kg (d) 62 Kg 

A number, x, equals 80% of the average of 5, 7, 
14 and a number y. If the average of x and y is 26, 
then value of y is: 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Average 6.7 


(a) 13 (b) 26 
(c) 39 (d) None of these 
The average age of A, B, C, D five years ago was 


45 years. By including x, the present average age of 
all the five is 49 years. The present age of x is: 

(b) 48 years 

(d) 40 years 


(a) 64 years 
(c) 45 years 


It rained as much on Wednesday as on all the others 
days of the week combined. If the average rainfall 
for the whole week was 3 cm, then much did it rain 
on Wednesday? 


(a) 2.625 cm (b) 3 cm 
(c) 10.5 cm (d) 15 cm 
The average monthly expenditure of a family for the 


first four months is $2750, for the next three months 
18 32940, and for the last five months 33130. If the 
family saves 35330 throughout year, find the average 
monthly income of the family for that year. 


(а) 33800 (b) 33500 
(c) 33400 (4) 54200 


The average age of 8 men is increased by 2 years. 
When 2 of them, whose ages are 20 years and 24 
years respectively, are replaced by 2 women. What 
Is the average age of these two women? 


(b) 30 years 
(d) 42 years 


(a) 36 years 
(c) 40 years 


The average of 50 numbers is 38. If two numbers 45 
and 55 are discarded, the average of the remaining 
set of numbers is: 


(a) 38.5 (b) 37.5 
(c) 37.0 (d) 36.5 


The average speed of a train running at a speed of 
30 Km/h during the first 100 kilometres, at 40 Km/h 
during the second 100 kilometres and at 50 Km/h 
during the last 100 kilometres is nearly: 


(a) 38.5 Km/h (b) 38.3 Km/h 
(c) 40.0 Km/h (d) 39.2 Km/h 


The average of 6 observations is 12. A new seventh 
observation is included and the new average is 
decreased by 1. The seventh observation 1s: 


(a) 1 (b) 3 
(c) 5 (d) 6 


The average age of 20 boys in the class 18 15.6 years. 
Five new boys join and the new average becomes 
15.56 years. What was the average age of the five 
new boys? 


6.8 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


Chapter 6 
(4) 15.5 (0) 154 
(с) 15.25 (4) 15.3 


The average weight of 3 men A, B and С is 84 Kg. 
Another man, D, joins the group, and the average 
weight becomes 80 Kg. If another man, E, whose 
weight is 3 Kg more than that of D, replaces A, then 
average weight of B, C, D and E becomes 79 Kg. 
The weight of A is: 

(a) 70 Kg (b) 72 Kg 

(c) 75 Kg (d) 80 Kg 

There was one mess for 30 boarders in a certain 
hostel. On the number of boarders being increased by 
10, the expenses of the mess were increased by 340 
per month while the average expenditure per head 
diminished Бу $2. Find out actual monthly expenses. 
(а) 3390 (0) 5410 

(с) 5360 (4) 5480 

Of the three numbers, the first is twice the second 
and the second is thrice the third. If the average of 
the three numbers is 10, the numbers are: 

(a) 18, 3, 9 (b) 9, 3, 18 

(c) 3, 9, 18 (d) 18, 9, 3 


The average weight of 36 students 1s 50 Kg. It was 
found later that the figure of 37 Kg was misread as 
73 Kg. What 18 the correct average? 

(a) 49 Kg (b) 51 Kg 

(c) 50.5 Kg (d) None of these 


The average earning of a mechanic for the first four 
days of a week is 218 and for the last four days is 
322. If he earns 320 on the fourth day, his average 
earning for the whole week is: 

(а) $18.95 (0) 316 

(с) 320 (d) 325.71 


The average of marks obtained by 120 candidates was 
35. If the average of marks of passed candidates was 
39 and that of failed candidates was 15, the number 
of candidates who passed the examination 18: 

(a) 100 (b) 110 

(c) 120 (d) 150 

In a class, there are 20 boys whore average age is 
decreased by 2 months, when one boy aged 18 years 
in replaced by a new boy. The age of the new boy is: 
(a) 14 years and 8 months 

(b) 15 years 

(c) 16 years 4 months 

(d) 17 years 10 months 

The average temperature from Monday to Thursday 
is 48°C and from Tuesday to Friday is 52°C. If the 
temperature on Monday is 42°C, what was it on Friday? 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


(a) 52°C 
(c) 58°C 


(b) 55°C 
(d) 51°C 


. A man spends on an average $269.47 for the first 


7 months and 3281.05 for the next 5 months. Find 
out his monthly salary if he saved $308.46 during 
the year. 

(a) 3400 (0) 5500 

(c) 3300 (d) 5600 

The average of two numbers is 62. If 2 is added to 
the smaller number, the ratio between the numbers 
becomes 1:2. The smaller number is: 

(a) 60 (b) 30 

(c) 84 (d) 40 

In a coconut grove, (x + 2) trees yield 60 nuts per 
year, x trees yield 120 nuts per year, and (x — 2) 
trees yield 180 nuts per year. If the average yield 
per year per tree be 100, find the value of x. 


(a) 4 (b) 2 
(c) 8 (d) 6 
Average temperature of first 4 days of a week 18 


38.6?C and that of the last 4 days is 40.3?C. If the 
average temperature of the week be 39.1?C, the 
temperature on 4th day 1s. 


(a) 36.7°С (b) 38.6°С 
(c) 39.8°С (d) 41.9°С 
The average daily wages of A, B and C is $120. If B 


earns 240 more than C per day and A earns double 
of what C earns per day, the wages of A per day is 
(a) 380 (b) 3120 

(c) 3160 (d) 3100 

With an average speed of 40 Km/h, a train reaches 
its destination on time. If it goes with an average 
speed of 35 Km/h, it reaches late by 15 minutes. 
The total journey is: 


(a) 30 Km (b) 40 Km 
(c) 70 Km (d) 80 Km 
In a competitive examination, the average marks 


obtained was 45. It was later discovered that there 
was some error in computerization and the marks 
of 90 candidates had to be changed from 80 to 50, 
and the average came down to 40 marks. The total 
number of candidates appeared in the examination 16: 
(a) 520 (b) 550 

(c) 540 (d) 525 

Visitors to a show were charged $15.00 each on the 
first day, 37.50 on the second, 32.50 on the third day. 
Visitors total attendance for three days were in the 
ratio 2:5:13. Find out the average charge per visitor 
for the entre show. 


49. 


50. 


51. 


52. 


53. 


54. 


(a) 37 (b) 5 
(c) 39 (d) 11 


The mean daily profit made by a shopkeeper, in a 
month of 30 days, was 3350. If the mean profit for 
the first 15 days was 3275, then the mean profit for 
the last 15 days would be: 


(а) 3200 (b) 5275 
(c) 3350 (d) 425 


A man whose bowling average is 12.4, takes 5 wickets 
for 26 runs and, thereby, decreases his average by 
0.4. The number of wickets, taken by him, before 
his last match is: 


(a) 85 (b) 78 
(c) 72 (d) 64 


Out of three numbers, the first is twice the second 
and 18 half of the third. If the average of the three 
numbers is 56, the three numbers in order are: 


(a) 48, 96, 24 (b) 48, 24, 96 
(c) 96, 24, 48 (d) 96, 48, 24 


There were 35 students in a hostel. If the number 
of students increases by 7, the expenses of the mess 
increase by 342 per day while the average expenditure 
per head diminishes by X1. Find the actual expenditure 
of the mess. 


(a) 5480 (b) 5420 
(c) 3520 (d) 3460 


The average of 50 numbers is 38. If two numbers, 
namely, 45 and 55 are discarded, what is the average 
of the remaining numbers? 


(a) 37.5 (b) 38.5 
(c) 39.5 (d) 36.5 


In a cricket team of 11 boys, one player weighing 
42 Kg is injured and replaced by another player. If 
the average weight of the team 1s increased by 100 
gm as a result of this, then what is the weight of 
the new player? 


Average 6.9 


(a) 42.1 Kg 
(c) 44.1 Kg 


(b) 45.1 Kg 
(d) 43.1 Kg 


. The average of these consecutive numbers 1s n. If 


the next two consecutive numbers are also included, 
the average of the five numbers will: 


(b) increase by 0.5. 
(d) increase by 1.5. 


(a) remain the same. 
(c) increase by 1. 


. The average salary of 20 workers in an office is 


31900 per month. If the manager's salary 18 added, 
the average becomes 32000 per month. The manager's 
salary (in 3) is: 
(a) 24000 
(d) 45600 


(b) 25200 
(d) None of these 


. The average age of students of a class 1s 15.8 years. 


The average age of boys in the class is 16.4 years and 
that of the girls is 15.4 years. The ratio of number 
of boys to the number of girls in the class 15: 

(a) 1:2 (b) 3:4 

(c) 3:5 (d) 2:3 


. The average expenditure of a man for the first five 


months is 33600 and for next seven months it is 
33900. If he saves 38700 during the year, his average 
income per month is: 


(a) 54500 
(с) 54050 


(b) 54200 
(d) 33750 


. Of the three numbers, second is twice the first and 


is also thrice the third. If the average of the three 
numbers 18 44, the largest number is: 

(a) 24 (b) 36 

(c) 72 (d) 108 


. The average age of a committee of 8 members is 40 


years. A member, aged 55 years, retired and he was 
replaced by a member aged 39 years. The average 
age of the present committee 1s: 

(b) 38 years 

(d) 35 years 


(a) 39 years 
(c) 36 years 





EXERCISE-2 


(ВлѕЕр ON Memory) 





. The mean of the marks obtained by 100 students 


is 60. If the marks obtained by one of the students 
was incorrectly calculated as 75, whereas the actual 
marks obtained by him was 65, what is the correct 
mean of the marks obtained by the students? 


2. 


(b) 58.50 

(d) None of these 
[NABARD PO, 2008] 

In one-day cricket match the captain of one of the 

teams scored 30 runs more than the average runs 


(a) 59 
(c) 50 
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scored by the reamaining six batsmen of that team 
who batted in the match. If the total runs scored by 
all the batsmen of that team were 310, how many 
runs did the captain score? 
(a) 60 (b) 70 
(c) 50 (d) Cannot be determined 
(e) None of these 

[SBI PO, 2005] 


. The average of four number А, B, C and is 40. The 
average of four numbers A, B, E and F is also 40. (A, 
B are common). Which of the following must be true? 


(а) (A B) £ (C+D) 
(b) (C+D)=(E+F) 
(c) Either C= E or F; and D=F=orE 
(d C = E = and D = F 
[SBI PO, 2005] 


. The average (Arithmetic Mean) and the Median of a 
set of numbers is the same. Which of the following 
must be true? 


(a) All the numbers are odd in the set 
(b) All the numbers are even in the set 
(c) All numbers are consecutive integers in the set 
(d) The data set has even numbers of observations 
(e) None of these 

[SBI PO, 2005] 


. The average of four positive integers is 72.5. The 
highest integer is 117 and the lowest integer is 15. The 
difference between the remaining two integers 18 12. 
Which 18 the higher of these two remaining integers? 
(a) 73 (b) 84 
(c) 70 (d) Cannot be determined 
(e) None of these 

[Bank of Maharashtra (SO), 2006] 
. If 16a + 16b = 48, what is the average of a and b? 
(a) 3 (b) 2.5 
(c) 1.5 (d) 5 
(e) None of these 

[Bank of Maharashtra (SO), 2006] 


- A, B, C and D are four consecutive even numbers 
respectively and their average is 65. What the product 
of A and D? 

(a) 3968 

(c) 4092 

(e) None of these 


(b) 4216 
(d) 4352 


[Bank of Baroda PO, 2007] 


. The sum of five numbers is 555. The average of the 
first two numbers 18 75 and the third number 16 115. 
What 18 the average of the last two numbers? 


10. 


11. 


12. 


13. 


14. 


(a) 145 
(c) 265 
(e) None of these 


(b) 290 
(d) 150 


[Bank of Baroda PO, 2007] 


. The average age of A, B and C 48 26 years, if the 


average age of A and C is 29 years, what 18 the age 
of B in years? 
(a) 26 

(c) 29 

(e) None of these 


(b) 20 
(d) 23 


[IDBI Bank Officers’, 2007] 


The sum of three consecutive even numbers is 44 
more than the average of these numbers. Which of 
the following is the third (largest) of these numbers? 
(a) 16 (b) 18 
(c) 24 (d) Cannot be determined 
(e) None of these 

[IDBI Bank Officers’, 2007] 


Average weight of 10 boys is more than the average 
weight of 15 girls by 5 Kg. If the total weight of 
the 10 boys is 550, what is the average weight of 
the 10 boys and 15 girls together? 
(a) 52 Kg (b) 52.5 Kg 
(c) 53 Kg (d) 53.5 Kg 
(e) None of these 

[PNB Management Trainee, 2007] 


The average age of a class of 65 boys was 14 years, 
the average age of 20 of them was 14 years, and 
that of another 15 was 12 years, Find the average 
age of the remaining boys. 


(b) 13 years 
(d) 15 years 


(a) 16 years 

(c) 17 years 

(e) None of these 
[Corporation Bank PO, 2007] 


The average of 5 numbers is is 306.4. The average of 
the first two numbers is 431 and the average of the 
last two numbers 18 214.5. What 18 the third number? 
(a) 108 (b) 52 
(c) 321 (d) Cannot be determined 
(e) None of these 

[Bank of Maharashtra PO, 2008] 


Kamlesh bouth 65 books for 21,050 from one shop 
and 50 books for 31,020 from antoher. What is the 
average price he paid per book? 
(a) 336.40 (b) 318.20 
(с) 324 (d) $18 
(e) None of these 

[Bank of Maharashtra PO, 2008] 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


А, В, C and D are four consectuvie odd numbers 
and their average 18 42. What 18 the producto of B 
and D? 


(a) 36 
(c) 1845 
(e) None of these 


(b) 40 
(d) 60 


[Andhra Bank PO, 2006] 


The sum of five numbers is 260. The average of the 
first two numbers is 30 and average of the last two 
numbers is 70. What 1s the third number? 


(a) 33 (b) 60 
(c) 75 (d) Cannot be determined 
(e) None of these 


[Andhra Bank PO, 2006] 


The average of 5 consecutive odd numbers A, B, C, 
D and E is 47. What is the product of A and D? 


(a) 2107 (b) 1935 
(c) 2021 (d) 2193 
(e) None of these 
[LIC ADO, 2007] 


In a school, the average age of students 1$ 6 years, 
and the average age of 12 teachers is 40 years. If 
the average age of the combined group of all the 
teachers and the students is 7 years, then the numbe 
of students is: 


(a) 396 
(c) 408 


(b) 400 

(d) 416 
[SSC (GL) Prel. Examination, 2005] 
A grocer has a sale of $6435, $6927, $6855, 7230 
and 36562 for 5 consecutive months. How much sale 
must he have in the sixth month so that he gets an 
average sale of $6500? 
(а) 34991 
(c) 36991 


(b) 35991 
(d) 36001 
[SSC (GL) Prel. Examination, 2003] 


The average weight of three men A, B and C is 84 
Kg. D joins them and the average weight of the four 
becomes 80 Kg. If E, whose weight is 3 Kg more 
than that of D, replaces A, the average weight of B, 
C, D and E becomes 79 Kg. The weight of А 15: 
(a) 65 Kg (b) 70 Kg 
(c) 75 Kg (d) 80 Kg 

[SSC (GL) Prel. Examination, 2003] 
The average salary of all the workers in a workshop 
15 $8000. The average salary of 7 technicians 18 


312000 and the average salary of the rest 15 $6000. 
The total number of workers in the workshop is: 


22. 


23. 


24. 


25. 


26. 


27. 


Average 6.11 


(a) 20 
(c) 23 


(b) 21 
(b) 22 
[SSC (GL) Prel. Examination, 2003] 


The average marks scored by Ganesh in English, 
Science, Mathematics and History is less than 15 from 
that scored by him in English, History, Geography 
and Mathematics. What is the difference of marks 
in Science and Geography secured by him? 
(a) 40 (b) 50 
(c) 60 (d) Data inadequate 
(e) None of these 

[BSRB Chennai PO, 2000] 


A Mathematics teacher tabulated the marks secured 
by 35 students of 8th class. The average of their 
marks was 72. If the marks secured by Reema was 
written as 36 instead of 86 then find the correct 
average marks up to two decimal places. 


(a) 73.41 (b) 74.3 
(c) 72.43 (d) 73.43 
(e) Cannot be determined 
[BSRB Bangalore PO, 2000] 


The average weight of 8 persons increases by 1.5 Kg. 
If a person weighting 65 Kg 18 replaced by a new 
person, what could be the weight of the new person? 
(a) 76 Kg (b) 77 Kg 

(c) 76.5 Kg (d) Data inadequate 

(e) None of these 


The average of four consecutive even numbers is 
one-fourth of the sum of these numbers. What is the 
difference between the first and the last number? 
(a) 4 (b) 6 
(c) 2 (d) Cannot be determined 
(e) None of these 

[BSRB Delhi PO, 2000] 


Of the three numbers, the average of the first and 
the second is greater than the average of the second 
and the third by 15. What 18 the difference between 
the first and the third of the three numbers? 
(a) 15 (b) 45 
(c) 60 (d) Data inadequate 
(e) None of these 

[BABARD Asst. Manager Examination, 2002] 
The average of 25 results is 18, that of first 12 is 
14 and of the last 12 is 17. Thirteenth result 1s: 
(a) 72 (b) 78 
(c) 85 (d) 28 

[Canara Bank PO, 2003] 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


Average age of seven persons in a group 18 30 years. 
The average age of five persons of this group is 
31 years. What is the average age of the other two 
persons in the group? 


(b) 26 years 
(d) Cannot be determined 


(a) 55 years 

(c) 15 years 

(e) None of these 
[PNB Management Trainee Examination, 2003] 
1 
3 
while the average weight of three boys T, Е and G 
is 53 Kg. What is the average weight of P, T, R, Е 
and H? 

(a) 53.8 Kg 

(c) 53.2 Kg 

(e) None of these 


Average weight of three boys P, T and В is 547 Kg 


(b) 52.4 Kg 
(d) Data inadequate 


[Bank of Maharashtra, 2003] 


In a class of 52 students the number of boys is two 
less than the number of girls. Average weight of the 
boys is 42 Kg, while the average weight of all the 
52 students is 40 Kg. Approximately what is the 
average weight of the girls? 


(a) 41 Kg (b) 29 Kg 
(c) 40 Kg (d) 38 Kg 
(e) 42 Kg 


[IBPS, 2003] 


The average of 4 consecutive even numbers a, b, c 
and d is 45. What 18 the product of A and C? 
(a) 2025 (b) 1842 
(c) 1932 (d) 2016 
[OBC PO Examination, 2003] 
The average of 7 consecutive numbers is 20. The 
largest of these numbers 15: 
(a) 24 (b) 23 
(c) 22 (d) 20 
[SSC (GL) Prel. Examination, 2000] 
The average age of 14 girls and their teacher is 15 
years. If the teacher's age is excluded, the average 
reduces by 1 year. What 18 the teacher's age? 
(b) 32 years 
(d) 29 years 
[SSC (GL) Prel. Examination, 2000] 


(a) 35 years 
(c) 30 years 


The average age of four brothers is 12 years. If 
the age of their mother is also included, the average 
Is increased by 5 years. The age of their mother (in 
years) is: 


35. 


36. 


37. 


38. 


39. 


40. 


(a) 37 years 
(c) 48 years 


(b) 43 years 

(d) 53 years 
[SSC (GL) Prel. Examination, 2000] 
The average age of A and B is 20 years, that of B 


and C is 19 years and that of A and C is 21 years. 
What 18 the age (in years) of B? 


(a) 39 (b) 21 
(c) 20 (d) 18 

[SSC (GL) Prel. Examination, 2000] 
There are in all 10 balls; some of them are red and 


others are white. The average cost of all balls 1s 328. 
If the average cost of red balls is 325 and that of 
white balls is 330, then the number of white balls is: 


(a) 3 (b) 5 
(c) 6 (d) 7 

[SSC (GL) Prel. Examination, 2000] 
The average of marks of 14 students was calculated 


as 71. But, it was later found that the marks of one 
student had been wrongly entered as 42 instead of 
56 and of another as 74 instead of 32. The correct 
average is: 


(a) 67 (b) 68 
(c) 69 (d) 71 

[SSC (GL) Prel. Examination, 2000] 
Of the four numbers whose average is 60, the first 


18 one-fourth of the sum of the last three. The first 
number 16: 
(a) 15 
(c) 48 


(b) 45 

(d) 60.25 
[SSC (GL) Prel. Examination, 2000] 
Average age of father and his two sons is 27 years. 
Five years ago, the average age of the two sons 
was 12 years. If the difference between the ages of 
the two sons is 4 years, then the present age of the 
father is: 
(a) 34 years 
(c) 64 years 


(b) 47 years 

(d) 27 years 
[SSC (GL) Prel. Examination, 2000] 
The average age of 30 boys in a class is 15 years. A 
boy, aged 20 years, left the class, but two new boys 
came 18 his place whose ages differ by 5 years. If the 
average age of all the boys now in the class becomes 
15 years, the age of the younger newcomer is: 

(b) 15 years 

(d) 8 years 
[SSC (GL) Prel. Examination, 2002] 


(a) 20 years 
(c) 10 years 


41. 


42. 


43. 


44. 


45, 


46. 


47. 


Out of three numbers, the first is twice the second 
and 18 half of the third. If the average of the three 
numbers is 56, then difference of first and third 
numbers is: 
(a) 12 
(c) 24 


(b) 20 
(d) 48 
[SSC (GL) Prel. Examination, 2002] 


Of the three numbers, second is twice the first and 
is also twice the third. If the average of the three 
numbers 1$ 44, the largest number 15: 
(a) 24 (b) 72 
(c) 36 (d) 108 

[SSC (GL) Prel. Examination, 2002] 


The average of 8 men 18 increased by 2 years when 2 
of them whose ages are 21 and 23 years are replaced 
by two new men. The average age of two new men 
18: 


(а) 22 years 
(c) 28 years 


(b) 24 years 
(d) 30 years 
[SSC (GL) Prel. Examination, 2002] 


The average age of A and B is 30 years, that of B 
and C 18 32 years, and the average age of C and A 
18 34 years. The age of C is: 


(b) 34 years 
(d) 36 years 
[SSC (GL) Prel. Examination, 2002] 


(a) 33 years 
(c) 35 years 


In a certain year, the average monthly income of a 
person is 33400 and that for the first eight months 
18 33160 and for the last five months is 34120. The 
income 1n the eight month of the year is: 


(a) 35080 (b) 36080 
(c) 35180 (d) 33880 
[SSC (GL) Prel. Examination, 2003] 


Average age of six sons of a family is 8 years. 
Average age of sons together with their parents 18 
22 years. If the father is older than the mother by 8 
years, the age of the mother (in years) is: 
(a) 44 (b) 52 
(c) 60 (d) 68 

[SSC (GL) Prel. Examination, 2003] 
A grocer has a sale of $6435, $6927, $6855, 7230 
and 36562 for 5 consecutive months. How much sale 
must he have in the sixth month so that he gets an 
average sale of 36500? 
(a) 34991 
(c) 36991 


(b) 35991 
(d) 36001 
[SSC (GL) Prel. Examination, 2003] 


48. 


49. 


50. 


51. 


32. 


53. 


54. 


Average 6.13 


The average weight of three men A, B and C is 84 
Kg. D joins them and the average weight of the four 
becomes 80 Kg. If E, whose weight is 3 Kg more 
than that of D, replaces A, the average weight of 
B, C, D and E becomes 79 Kg. The weight of A 15: 


(a) 65 Kg (b) 70 Kg 
(c) 75 Kg (d) 80 Kg 
[SSC (GL) Prel. Examination, 2003] 


The average marks scored by Ganesh in English, 
Science, Mathematics and History is 15 marks less 
than what he scored in English, History, Geography 
and Mathematics. What is the difference of marks 
in Science and Geography, Ganesh scored? 
(a) 40 (b) 50 
(c) 60 (d) Data inadequate 

[BSRB Chennai PO, 2000] 


A Mathematics teacher tabulated the marks scored 
by 35 students of 8th class. The average of their 
marks was 72. If the marks scored by Reema was 
written as 36 instead of 86, then find out the correct 
average marks (up to two decimal places). 


(a) 73.41 (b) 74.3 
(c) 72.43 (d) 73.43 
[BSRB Bangalore PO, 2000] 


The average of four consecutive even numbers is 
one-fourth of the sum of these numbers. What 
is the difference between the first and the last 
number? 


(a) 4 
(c) 2 


(b) 6 
(d) Cannot be determined 
[BSRB Delhi PO, 2000] 


Of the three numbers, the average of the first and 
the second 18 greater than the average of the second 
and the third by 15. What 18 the difference between 
the first and the third of the three numbers? 


(a) 15 (b) 45 
(c) 60 (d) None of these 

[BABARD Asst. Manager Examination, 2002] 
The average of 25 results is 18, that of first 12 is 
14 and of the last 12 is 17. The 13th result is: 
(a) 72 (b) 78 
(c) 85 (d) 28 

[Canara Bank PO, 2003] 

Average age of seven persons in a group 18 30 years. 
The average age of five persons of this group is 


31 years. What is the average age of the other two 
persons in the group? 
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55. 


56. 


57. 


58. 


59. 


60. 


(a) 55 years (b) 26 years 
(c) 15 years (d) None of these 
[PNB Management Trainee Examination, 2003] 


| 1 
Average weight of three boys P, T and R is 221 


Kg while the average weight of three boys T, Е and 
G is 53 Kg. What is the average weight of P, T, R, 
F and H? 


(a) 53.8 Kg 
(c) 53.2 Kg 


(b) 52.4 Kg 
(d) Data inadequate 
[Bank of Maharashtra, 2003] 


In a class of 52 students, the number of boys is two 
less than the number of girls. Average weight of the 
boys is 42 Kg, while the average weight of all the 
52 students is 40 Kg. Approximately, what is the 
average weight of the girls? 
(a) 41 Kg (b) 29 Kg 
(c) 40 Kg (d) 38 Kg 

[IBPS, 2003] 


The average of three consecutive odd numbers is 12 
more than one-third of the first of these numbers. 
What is the last of the three numbers? 
(a) 15 (b) 17 
(c) 19 (d) Data inadequate 

[SSC (GL), 2011] 
Out of four numbers, whose average 18 60, the first 
one 18 one-fourth of the sum of the last three. The 
first number 1s: 
(a) 15 
(c) 48 


(b) 45 
(d) 60 

[SSC (GL), 2011] 
There are three baskets of fruits. The 1st basket has 
twice the number of fruits in the 2nd basket. The 3rd 
basket has three-fourths of the fruits in the first. The 
average of the fruits in all the baskets is 30. What 
18 the number of fruits in the first basket? 


(a) 20 (b) 30 
(c) 35 (d) 40 
[SSC (GL), 2011] 


The average weight of 45 students in a class was 
calculated as 36 Kg. It was later found that the 
weight of two students in the class was wrongly 
calculated. The actual weight of one of the boys 
in the class was 32 Kg, but it was calculated as 34 
Kg, and the weight of another boy in the class was 
45 Kg, whereas it was calculated as 40 Kg. What is 
the actual average weight of the 45 students in the 
class? (Rounded off to two-digits after decimal) 


61. 


62. 


63. 


64. 


65. 


66. 


(a) 36.07 Kg 
(c) 35.84 Kg 


(b) 36.16 Kg 
(d) Cannot be determined 
[PNB PO, 2010] 


The cost of 5 Kg of apples is 2450. The cost of 12 
dozen mangoes is 34320, and the cost of 4 Kg of 
oranges is 3240. What 18 the total cost of 8 Kg of 
apples, 8 dozens of mangoes and 8 Kg of oranges? 


(a) 34020 (b) 34080 
(c) 34000 (d) 34050 


[PNB PO, 2010] 


12% of Kaushal's monthly salary is equal to 16% of 
Nandini's monthly salary. Suresh's monthly salary 
is half that of Nandini’s monthly salary. If Suresh’s 
annual salary is $1.08 lacs. What is Kaushal's monthly 
salary? 


(а) 320000 
(c) 326000 


(b) 318000 
(d) 324000 


[CBI (PO), 2010] 


In a test, a candidate scored 336 marks out of 
maximum marks ‘x’. If the maximum marks ‘x’ were 
converted into 400 marks, he would have secured 192 
marks. What were the maximum marks of the test? 


(a) 700 (b) 750 
(c) 500 (d) 650 
[Corporation Bank PO, 2009] 


The average marks in Science subject of a class of 
20 students 18 68. If the marks of two students were 
misread as 48 and 65 of the actual marks 72 and 61, 
respectively, then what would be the correct average? 
(a) 68.5 (b) 69 
(c) 69.5 (d) 70 

[Corporation Bank PO, 2009] 


The average age of the family of 5 members is 24. 
If the present age of youngest member is 8 years, 
then what was the average age of the family at the 
time of the birth of the youngest member? 


(b) 16 years 
(d) 18 years 
[Corporation Bank PO, 2009] 


(a) 20 years 
(c) 12 years 


In a family, the average age of a father and a mother 
1$ 35 years. The average age of the father, mother 
and their only son is 27 years. What 18 the age of 
the son? 


(a) 12 years 
(c) 10.5 years 


(b) 11 years 
(d) 10 years 
[SSC (GL), 2010] 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


The average marks in English subject of a class of 
24 students 18 56. If the marks of three students were 
misread as 44, 45 and 61 of the actual marks 48, 59 
and 67, respectively, then what would be the correct 
average? 


(a) 56.5 
(c) 57.5 


(b) 59 
(d) None of these 
[IBPS Bank PO, 2011] 


The sum of five numbers is 290. The average of the 
first two numbers 1$ 48.5 and the average of last two 
numbers is 53.5. What 1s the third number? 
(a) 72 (b) 84 
(c) 96 (d) None of these 
[IOB PO, 2009] 

The average of the first 100 positive integers 15: 
(a) 100 (b) 51 
(c) 50.5 (d) 49.5 

[SSC (GL), 2010] 
The average contribution of 5 men to a fund 18 
335. A sixth man joins and pays 335 more than the 
resultant average of 6 men. The total contribution 
of all the six men 15: 
(a) 2210 
(с) #250 


(b) 3245 
(d) 3252 
[UPPCS, 2012] 


Sum of eight consecutive numbers of Set A is 376. 
What is the sum of 5 consecutive numbers of another 
set if its minimum number is 15 ahead of average 
of Set A? 
(a) 296 
(c) 324 


(b) 320 

(d) 284 
[Union Bank of India PO, 2011] 
In a class, the average height of 35 girls was measured 
160 cm. Later, on it was discovered that height of 
one of the girls was misread as 144 cm, while her 
actual height was 104 cm. What was the actual 
average height of the girls in the class? (rounded 
off to two digits after decimal) 
(a) 159.86 cm (b) 158.54 cm 
(c) 159.56 cm (d) None of these 

[Syndicate Bank PO, 2010] 

The frequency distribution date 18 given below. If 
the average age 18 17 years, the value of m is Age 
(in years):8202629. 
Number of people: 32m 1 


(а) 1 (b) 2 


(c) 3 (d) 4 
[SSC, 2014] 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


Average 6.15 


The average monthly expenditure of a family for 
the first four months is 32570, for the next three 
months 32490 and for the last five months 33030. 
If the family saves 35320 during the whole year, 
the average monthly income of the family during 
the year is: 


(а) 53000 
(c) 33200 


(b) 33185 


(d) 33580 
[SSC, 2014] 


A man spends $1800 monthly on an average for the 
first four months and 32000 monthly for the next 
eight months and saves 35600 a year. His average 
monthly income 16: 


(a) 32000 
(c) 32400 


(b) 32200 
(d) 32600 

[SSC, 2014] 
The arithmetic mean of the following numbers 18 
1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5, 6, 6, 6, 6, 
6, 6, 7, 7, 7, 7, 7, 7, 7 


(а) 4 
(с) 14 


(5) 5 
(4) 20 

[SSC, 2014] 
The average of six numbers is 20. If one number 


is removed, the average becomes 15. What 18 the 
number removed? 


(a) 5 
(c) 112 


(b) 35 
(d) 45 
[SSC, 2014] 


The average of first three numbers is double of the 
fourth number. If the average of all the four numbers 
is 12, find the 4th number. 


(a) 16 (b) 22 


(c) 20 (dj —° 


[SSC, 2013] 


If the average of 6 consecutive even numbers is 25, 
the difference between the largest and the smallest 
number is: 


(a) 18 (b) 10 
(c) 12 (d) 14 

[SSC, 2013] 
The arithmetic mean of 100 observations is 24.6 is added 


to each of the observations and, then each of them is 
multiplied by 2.5. Find the new arithmetic mean. 
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81. 


82. 


83. 


84. 


85. 


86. 


87. 


(a) 30 
(c) 35 


(b) 75 
(d) 60 
[SSC, 2013] 


Sachin Tendulkar has a certain average for 11 innings. 
In the 12th innings he scores 120 runs and thereby 
increases his average by 5 runs. His new average 18: 
(a) 60 (b) 62 
(c) 65 (d) 66 

[SSC, 2013] 
The average of 11 results is 50. If the average of 
the first six results is 49 and that of the last six is 
52. The sixth result is: 
(a) 48 
(c) 52 


(b) 50 
(d) 56 
[SSC, 2013] 


There are two groups A and B of a class, consisting 
of 42 and 28 students, respectively. If the average 
weight of group A is 25 Kg and that of group B is 
40 Kg, find the average weight of the whole class. 
(a) 69 (b) 31 
(c) 70 (d) 30 

[SSC Assistant Grade III, 2013] 


The average monthly salary of all the employees in 
an industry 15 X12,000. The average salary of male 
employees 1515,000 and that of female employees 
is 38,000. What 18 the ratio of male employees to 
female employees? 
(a) 5:2 

(c) 4:3 


(b) 3:4 

(d) 2:5 
[SSC Assistant Grade III, 2013] 
The sum of five consecutive integers is а and the 
sum of next five consecutive integers is b. Then 





(b-a) , 

100 18 equal to: 
@ i DE 
(c) 3 (d) 2 


[SSC Assistant Grade III, 2012] 


Ten years ago the average age of P and Q was 
20years. Average age of P, О and В is 30 yearsnow. 
After 10 years, the age of R will be: 

(b) 40 years 

(d) 45 years 
[SSC Assistant Grade III, 2012] 


The average value of the numbers 15, 21,32, 35, 
46, x, 59, 65, 72 should be greater than or equal to 
43 but less than or equal to 44. Then the value of 
x should be: 


(a) 35 years 
(c) 30 years 


88. 


89. 


90. 


91. 


92. 


93. 


(а) 42€ x €51 
(c) 42<х<49 


(b) 43€ xx 50 

(d) 43 «x« 50 
[SSC Assistant grade III, 2012] 
5 members of a team are weighed consecutively and 
their average weight calculated after each member 
18 weighed. If the average weight increases by one 
Kg each time, how much heavier is the last player 
than the first one? 
(a) 4 Kg 
(c) 8 Kg 


(b) 20 Kg 
(4) 5 Kg 

[SSC, 2012] 
Out of nine persons, 8 persons spent 330 each for 
their meals. The ninth one spent 320 more than the 
average expenditure of all the nine. The total money 
spent by all of them was: 
(a) 3260 (b) 3290 
(c) 3292.50 (d) 3400.50 
[SSC, 2012] 


In a school with 600 students, the average age of 
the boys is 12 years and that of the girls is 11 years. 
If the average age of the school is 11 years and 9 
months, then the number of girls in the school is: 
(a) 450 (b) 150 
(c) 250 (d) 350 

[SSC, 2012] 


The mean of 100 items was 46. Later on it was 
discovered that an item 16 was misread as 61 and 
another item 43 was misread as 34. It was also found 
that the number of items was 90 and not 100. Then 
what is the correct mean? 
(a) 50 (b) 50.7 
(c) 52 (d) 52.7 

[SSC, 2012] 
Average rainfall on Monday, Tuesday, Wednesday 
and Thursday 1s 420.5 cm and average on Tuesday, 
Wednesday, Thursday and Friday is 440.5 cm. If the 
ratio of rainfall for Monday and Friday is 20:21, find 
the rainfall in cm on Monday and Friday. 


(a) 1800, 1890 (b) 1600, 1680 
(c) 1700, 1470 (d) 1682, 1762 

[SSC, 2012] 
The average of 5 consecutive integers starting with 
‘m’ 18 n. What is the average of 6 consecutive integers 
starting with (m + 2)? 





(а) „= 2 (b) (n + 2) 
(с) (n +3) (d) E 


[SSC, 2012] 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


The batting average for 40 innings of a cricketer is 
50 runs. His highest score exceeds his lowest score 
by 172 runs. If these two innings are excluded, the 
average of the remaining 38 innings is 48 runs. The 
highest score of the player is: 
(a) 165 (b) 170 
(c) 172 (d) 174 

[SSC, 2011] 
The average of three numbers is 154. The first number 
18 twice the second and the second number is twice 
the third. The first number is: 
(a) 264 (b) 132 
(c) 88 (d) 66 

[SSC, 2011] 
The average salary of all the staff in an office of a 
corporate house is 35,000. The average salary of the 
officers is 14,000 and that of the rest is 34,000. If the 
total number of staff is 500, the number of officers? 
(a) 10 (b) 15 
(c) 25 (d) 50 

[SSC, 2011] 
The average marks of 40 students in an English 
exam is 72. Later it is found that three marks 64, 
62 and 84 were wrongly entered as 68, 65 and 73. 
The average after mistakes were rectified is: 
(a) 70 (b) 72 
(c) 71.9 (d) 72.1 

[SSC, 2011] 
Of three numbers, the second is thrice the first and the 
third number is three-fourths of the first.If the average 
of the three numbers is 114, the largest number is: 
(a) 72 (b) 216 
(c) 354 (d) 726 

[SSC, 2011] 
A batsman, in his 12th innings, makes a score of 
63 runs and thereby increases his averagescore by 
2. The average of his score after 12 thinnings is: 


(a) 41 (b) 42 
(c) 34 (d) 35 

[SSC, 2010] 
The average of two numbers A and B 18 20, that of 


B and C is 19 and of C and A it is 21. What is the 
value of A? 


(a) 24 (b) 22 
(c) 20 (d) 18 

[SSC, 2010] 
A professional institute's total expenditure on students 


for a particular course 18 partly fixed and partly varies 
linearly with the number of students. The average 
expenseper student is 2615 when there are 24 students 


102. 


103. 
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and 3465 when there are 40 students. What 18 the 
average expense when there are 60 students? 


(a) 3370 (b) 3450 
(c) 3350 (d) 3420 
(e) 3390 
[IBPS PO/MT, 2014] 
The average marks in English of a class of 24 students 


is 56. If the Marks of three students were misread 
as 44, 45 and 61 in lieu of the actual marks 48, 59 
and 67 respectively, then what would be the correct 
average? 
(a) 56.5 
(c) 57.5 
(e) None of these 


(b) 59 
(d) 58 


[IBPS PO/MT, 2011] 


In an entrance examination, Ritu scored 56 percent 


marks, Smita scored 92 percent marks and Rina scored 
634 marks. The maximum marks of the examination 1s 


875. 


What is the average marks scored by all the three 
girls together? 

(a) 1929 (b) 815 

(c) 690 (d) 643 


104. 


105. 


106. 


107. 


(e) None of these 
[IBPS PO/MT, 2011] 

The sum of five numbers is 260. The average of the 
first two numbers is 30 and the average of the last 
two numbers is 70. What 15 the third number? 
(a) 33 (b) 60 
(c) 75 (d) Cannot be determined 
(e) None of these 

[Andhra Bank PO, 2011] 
A, B, C and D are four consecutive odd numbers 
andtheir average 18 42. What is the product of B 
and D? 
(a) 1860 
(c) 1845 
(e) None of these 


(b) 1890 
(d) 1677 


[Andhra Bank PO, 2011] 

The average score of Rahul, Manish and Suresh is 
63. Rahul's score is 15 less than Ajay and 10 more 
than Manish. If Ajay scored 30 marks more than the 
average score of Rahul, Manish and Suresh, what is 
the sum of Manish's and Suresh's scores? 
(a) 120 (b) 111 
(c) 117 (d) Cannot be determined 
(e) None of these 

[Corporation Bank PO, 2011] 
The average age of 80 boys in a class 15 15. The 
average age of a group of 15 boys in the class is 16 
and the average age of another 25 boys ш the class 
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18 14. What 18 the average age of the remaining boys 110. The average marks in Science subject of a class of 


in the class? 20 students 18 68. If the marks of two students were 
(a) 15.25 (b) 14 misread as 48 and 65 instead of the actual marks 
(c) 14.75 (d) Cannot be determined 72 and 61 respectively, what would be the correct 
(e) None of these average? 
[Corporation Bank PO, 2010] (a) 68.5 (b) 69 

108. The total marks obtained by a student in Physics, (c) 69.5 (d) 70 
Chemistry and Mathematics together is 120 more (e) 66 
than the marks obtained by him in Chemistry. What [Corporation Bank PO, 2009] 


18 the average marks obtained by him in Physics and 


Mathematics together? 111. What 18 the age of a class teacher? 


(a) 60 (b) 120 I. There are 11 students in the class. 
(c) 40 (d) Cannot be determined II. The average age of the students and the teacher 
is 14 years. 


(e) None of these 
[Allahabad Bank PO, 2010] III. The average age of the teacher and the students 


18 3 years more than that of the students. 


109. The sum of 5 numbers is 924. The average of the 
(a) Both I and III 


first two numbers is 201.5 and the average of the 


last two numbers is 196. What is the third number? (b) Both I and II 
(a) 133 (b) 129 (c) II and either I or III 
(c) 122 (d) Cannot be determined (d) All I, II and Ш 
(e) None of these (e) None of these 
[NABARD Bank Officer, 2009] [IBPS PO/MT, 2013] 
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EXPLANATORY ANSWERS 





Exercise-I 





. (©) Total earning for 7 days 
= %(60 + 65 + 70 + 52.50 + 63 + 73 + 68) 
= %451.50 

451.50 





Average daily earning = X = 164.50. 


. (©) The average of 10 numbers = 7 

Total of 10 numbers = 10 x 7 = 70 

New total of 10 numbers after each of given 
numbers is multiplied by 8 = 70 x 8 = 560 
560 
10 
. (b) Average weight of 5 persons = 38 Kg 


New average — = 56. 


Total weight of these five persons 
= 38 х 5 = 190 Kg 
Now, average weight of (the boat + 5 persons) 
= 52 Kg 

Total weight of (the boat + 5 persons) 
= 52 x 6 = 312 Kg 

Weight of the boat = 312 — 190 = 122 Kg. 
. (d) Let, the original expenditure = 3x 


Original average expenditure = - 











New average expenditure = хэн 
X AAA ten 
35 4 


Original expenditure = 4420. 

. (с) Average daily maximum temperature 

_ 42.7 +44.6 + 42.0 +39.1 + 43.0 42.5 + 38.5 
7 





_ 292.4 


= 41.77°C. 


. (d) Let, the total number of workers be x. 
=> 850xx27x1000-(x-7)x 780 > x = 22. 


. (a) The total time taken can be calculated as shown 
below: 


Distance Speed Time 

2500 Km 500 Km/h 5 hrs 
1200 Km 400 Km/h 3 hrs 
500 Km 250 Km/h 2 hrs 


Total 4200 Km 10 hrs 


42 
Average speed = эн = 420 Km/h 

. (a) Marks scored by 2 students = 100 x 2 = 200 
Marks scored by 3 students = 3 x 0 = 0 


Marks scored by 15 students = 15 x 40 = 600 
Marks scored by 20 students 
= 200 + 0 + 600 = 800 


0 
Зур = 40. 


Average marks = 20 


. (b) Average weight of 24 students of section А = 58 Kg 


Total weight of 24 students of section A = 58 x 24 = 
1392 Kg 


Average weight of 26 students of section B = 60.5Kg 


Total weight of 26 students of section B = 60.5 x 26 = 
1573 Kg 


Total weight of 50 students = (1392 + 1573) Kg 
= 2965 Kg 
Average weight of the students in the class 


. (©) Total age of 5 members = 21 x 5 = 105 years. 


Total age of 4 members at the birth of the younger 
member, that is, 5 years ago 
= 105 — (5 x 5) = 80 years 
Before the birth of the youngest member, the family 
consisted of only 4 members. 
Average age of 4 members 5 years ago 

80 


= — = 20 years. 
4 y 


. (©) Sum of seven numbers = 7 x 5 2 35 


Sum of first six numbers = 6 x 4 = 24 
Therefore, the seventh number = 35 — 24 = 11. 


. (b) Present average age of 5 members 


= 27 +3 = 30 years 

Sum of present age of 5 members 

= 30 x 5 = 150 years 

Let, the present age of the child be x years. 
Present average age of 6 members 


= oe and this is equal to 27 years. 





So, 150+x 
6 


or, х= 27 х6 – 150 or, 


= 27 





х = 12 уеагѕ. 


. (а) Weight of the new student 


= 50 + 10x 112 = 55 Kg. 


. (a) Average salary of 9 persons = 32450 


Total salary of 9 persons 

= 32450 x 9 = 32650 

Total salary of the person who is transferred 
= 32650 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Thus, the total salary of remaining 8 persons 
= 322050 — 32650 = $19400 
The average salary of the remaining 8 persons 
- i = 32425. 
(a) The mean marks of 10 boys - 7096 
Total marks of 10 boys = 70% x 10 = 700% 
The mean marks of 15 girls = 60% 
Total marks of 15 girls = 60% x 15 = 900% 
Sum of the total marks of 25 students 
700 + 900 = 160096 
The mean marks of all the 25 students 
1600 


= —— = 64% 
25 


(d) Income for 6th day in rupees 

= 15 x 70 — 5х 60 – 9х 80 = 30. 

(c) The five even consecutive numbers are 
4, 6, 8, 10 and 12 


4+6+8+10+12 4 
Their average - $ 5 0 - Е = 8. 





(d) Present age of 5 members 
= (5 x 17 +3 х 5) years. 
100 years. 


Present age of 5 members and a baby 
= 17 x 6 = 102 years. 

Age of the baby = (102 — 100) years. 
— 2 years. 


(a) Sum of first nine numbers sum of last nine numbers 
= 10.5 x 9 + 11.4 x 9 = 21.9 x 9 = 197.1 


Hence, the middle number 
197.1 — 17 х 10.9 
= 197.1 — 185.3 = 11.8. 


(c) To improve his average by 5 runs per innings he 
has to contribute 12 x 5 = 60 runs for the previous 12 
innings. Thus, the average after the 13th innings 


= 96 — 60 = 36. 
(b) Average score before 17th innings 
= 85 — 3 x 17 = 34 

Average score after 17th innings 





= 34 +3 = 37. 
(a) Let, the numbers be x, y and 2. Then, 
Xx c 22 y 5 
х+у+2= 98, —=- and – = – 
d y 3 z 8 
xem ард СУ 
3 5 
2 8 
So, ал ар 2 =98 
3 5 
49 
ЗЭ 0% or, y = 30. 


23. 


24. 


25. 


26. 


27. 


28. 


(c) The sailor weighing 56 Kg is replaced and the average 
is increased by 1 Kg. Hence, the weight of the new sailor 
is (56 + increase in total weight) = 56 + 1x8 


= 56 + 8 = 64 Kg. 








(c) Average of 5, 7, 14 and у = 1 
ЫР о ot 5-7-14-у 80 x 26*» 
erefore, x = 80% о 1 = 100 1 

26+ 
x= A (1). Also ХУ 226 (2) 


26+ 
From, (1) and (2), we get 52 – у = 5 ? 5 y 





= 39. 
(c) Present age of x 

= [(49 х 5) - (4 x 45 + 4 x 5)] years 

— 45 years. 


(c) Let, the rainfall on Wednesday be x cm so that on 
the other 6 days, the total is also x. 


Since average rainfall for the week = 3 cm 
х+х=3 х7 or, x= 10.5 cm. 
(c) Average monthly expenditure of 4 months 
= 32700 
Total expenditure for 4 months = %2700 x 4 
= $11000 
Average monthly expenditure of 3 months 
= 32940 
Total expenditure for 3 months = $2940 x 5 
= %8820 341) 
Average monthly expenditure of 5 months 
= 33130 
Total expenditure of 5 months = $31020 
= $1560 8402) 
Total expenditure in the whole year 
= $11000 + 8820 + 315650 
= 835470. 
Saving during the whole year = $5330 
Total income of the family during the year 


= 335470 + 35330 = 340800 


Average monthly income during the year 


= 40800 243400. 


12 
(b) Let, the average age of 8 men be x years. 


Sum of the ages of 8 men = 84 years. 


Now, according to the condition of the question, average 
age of (6 men + 2 women) = (x + 2) years. 


Sum of the ages of (6 men + 2 women) 
= 8(х + 2) = 8x + 16 years 
Hence, И is clear that on replacing 2 men by 2 women, 
sum of their ages increased by 16 years. 
Therefore, sum of the ages of two women 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


= (20 + 24) + 16 = 60 years 


60 
Average age of the women = ЕЭ = 30 years. 


(b) Average of the remaining set of numbers 
..50x38-(45-55) _ 1900-100 











= 37.5. 
50-2 48 
(b) Time taken to cover first 100 kilometres 
100 1 
=— =3-h 
30 3 
Time taken to cover second 100 kilometres 
= 100 =2 2 hrs 
40 2 
Time take to cover last 100 kilometres 
= 100 =2 hrs 
50 
Total ага +21 pasa } 3 +2 
3 2 3 2. 
4 
er 
6 
Total distance covered = 300 Km 
300 300х6 
Average speed= - = 38.3 Km/h. 


4J6 47 
(c) Seventh observation 
=7x11-6x12=5. 
(b) Average age of the five new boys 
(25 x 15.56 - 20 x 15.6) + 5 
= 15.4 years, 
(c) Weight of D (80 x 4 – 84 x 3)Kg = 68Kg 
Weight of E = (68 + 3) Kg = 71Kg 
(B+C+D+E)’s weight = (79 x 4)Kg = 316Kg 
(B + C)’s weight = [316 — (68 + 71)] Kg 

= 177 Kg 

Hence, A's weight = [(84 x 3) — 177]Kg = 75 Kg. 


(c) Let, 3x be the average expenditure for 30 boarders. 


30x + 40 = (х – 2) х 40 or, x = 12 
Hence, actual expenditure = $12 x 30 = 3360. 


(d) Let, the numbers be 2x, x and 2 





2х+х+* 
Th 3 210 седле 
еп, ауегаре = 3x3 
10x 
or, 79 = 10, orn х=9 


Hence, the numbers are 18, 9 and 3. 
(a) Correct average 
50x36- 73437 
36 
1764 


210 AP Ku 
36 5 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


Average 6.21 


(c) Total earning for the week 

= 4 x 18 + 4 x 22 — 20) = $140 
Average earning = = $20. 

(a) Let, the number of candidates who passed = x. 

Then, 39 x x + 15 x (120 — x) = 120 x 35 
24x = 4200 — 1800 

2400 

24. 

x = 100. 

(a) Total decrease — (20 x 2) months 

— 3 years 4 months 


or, x= 


Age of the new boy = 18 years — 3 years 4 months 
= 14 years 8 months. 


(c) Temperature on Monday + Tuesday + Wednesday + 
Thursday = 4 x 48° = 192° 

Temperature on Monday = 42° 
Tuesday + Wednesday + Thursday 
= (192? — 42°) = 150° 

Temperature on Tuesday + Wednesday + Thursday 

+ Friday = 4 x 52° = 208° 
Friday’s temperature = 208° — 150° = 58°. 

(c) Total spending in 12 months 

= [269.47 x 7 + 281.05 x 5] 

= %3291.54 

Total income = spendings + savings 

= $3291.54 + $308.46 

= $3600.00 


Monthly salary = UT = 3300. 


(d) Let, the numbers be x and y, x < y. 


x+2 1 


Then, x + y = 124; эу-2х-4. 
y 2 





Solving the above equations, we get 

у = 84, х = 40. 

(х+2)х60+хх120+ (х-2)х180 
xt2TxTx-2 





(a) = 100 





х = 4. 
(d) Let, temperature on the 4th day be x?C 

4 x 38.6 + 4 x 40.3 - x = 7 x 39.1 
or, x = 41.9 

Temperature on the 4th day = 41.9?C. 
(c) Let, daily wages of C = x. 
Then, daily wages of A = 2x 
and, daily wages of B = x + 40 
Hence, average daily wages of A, B and C 
х+2х+х+40 4х-40 

3 3 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


Ах+40 L 120 or, 4x + 40 = 360 





= 4x = 320 or, x = 80 
Daily wages of A = 2 x 80 = $160. 








x _ 15 5х _1 
© 35 м0 60 ° 35x40 4 
35x40 
m= суд = 


Total journey = 70 Km. 


(c) Let, the number of candidates be x. Then, total marks 
obtained by all the candidates = 45x. 


Marks reduced for 90 candidates = 30 x 90 = 2700 
Total reduced marks = 45x — 2700. 

45x — 2700 

шин чин, 


Reduced average = 


40 — 45x — 2700 ЭЕ 
х 
= 5х = 2700 or, x = 540. 
(b) Let, attendance on first, second and third day be 2, 
5 and 13, respectively. 


40x = 45x — 2700 


Total number of visitors for three days = 2 +5 + 13 = 
20 


Total amount of money collected 
=2х 15 +5 х 7.50 + 13 x 2.50 
= 30 + 37.5 + 32.5 = 100 


100 
Average charge per person = 30 = 5. 
(d) Total profit for 30 days = 30 x 350 
= $10500 


Profit for the first 15 days = 15 х 275 = 34125 
Profit for the last 15 days = 310500 — 4125 = $6375 


6375 
Average profit for the last 15 days — Saec = 3425. 


(a) Let, the number of wickets taken before the last 
match - x. 


12.4х+ 2 
х eo denuo 





Then, 


(b) Let, the numbers be 2x, x and 4x. 
2x+x+4x 7х 
= > 








Hence, the numbers in order are 48, 24 and 96. 
(b) Suppose, the average expenditure was x. 
Then, total expenditure = 35x. 
When 7 more students join the mess, total expenditure 
= 35x + 42 
Now, the average expenditure 
35х+42 35x £42 
3547 4 








53. 


54. 


55. 


56. 


57. 


58. 


Now, we have SEU =х-1 
42 
х = 12 
Thus, the actual expenditure of the mass 
= 35 x 12 = 3420. 


(a) Sum total of 50 numbers = 50 x 38 = 1900 
Sum total of the remaining 48 numbers 
= 1900 - (45 + 55) = 1800 

1 
Average = ши - 37.5. 
48 


(d) Average weight of 11 boys is increased by 100 gm 
(= 0.1 Kg.) 
Their total increase in weight 
-01х11-11Ка 
Hence, the weight of the boy = 42 + 1.1 = 43.1 Kg. 
(c) Let, the numbers be n — 1, n and n + 1. Their average 
= п. 
The next two consecutive numbers are n + 2 and n + 3. 
Therefore, the average of the five numbers 
(n —1)+п+ (n1) (n2) (n3) 
5 





5n45 
- = nl. 
5 





(d) Total monthly salary of 21 persons 

= (21 x 2000) = 342000 

Total monthly salary of 20 persons 

= %(20 x 1900) = 338000 

Monthly salary of the manager = $4000 

Annual salary of the manager = 348000. 

(d) Let, the number of boys be x and the number of girls 

be y. 

Sum of ages of boys = 16.4x 

Sum of ages of girls = 15.4y 

The average age of all the students 
16.4x +15.4у 


= ——À 2158 
x+y 


= 16.4х + 15.4у = 15.8х + 15.8у 
ог, 16.4x — 15.8x = 15.8y – 15.4у 








ог, 0.6х = 0.4у 
х 04 2 

ог, = = > огху = 2:3. 
у 0.6 3 


(a) Total expenditure for the first five months 
= 5 x 3600 = $18000 

Total expenditure for the next seven months 
= 7х 3900 = 327300 

Savings = $8700 

Total income during the year 

= 18000 + 27300 + 8700 = 354000 
54000 
"c 


Average income per month — = 34500. 


Average 6.23 


So, the numbers are 36, 72 and 24. 


2 
59. Let, th b be x, 2x, тх. | 
шил Mie reir ОК 3 4 Hence, the largest one is 72. 


60. (b) New average of the committee (in years) 














хахах tix 8x 40—55+39 320-16 
Average = 3 = a = 44 = 8 8 
304 
xa MX9 _ 5 = g 
11 = 38 years. 
Ехєвс:5Е-2 


(Вла5Ер ON Memory) 








icy Сонг means 0 75-65 2.09 10. о ЕН е even numbers аге 
2. (b) Let the average of runs made by other 6 batsmen be x (х-2)+х+(х+2)=х+44 
Runs made by the captain =>3x=x+44 -1.х-22 
=х + 30 -. largest number = 22 + 2 = 24 
x + 60 + бх = 310 | 550 
7х = 280 11. (a) Average weight of 10 boys = ie: = 55 Kg 
x = 40 Average weight of 15 girls = 55 — 5 = 50 Kg 
Number of runs scored by the captains = 40 + 30 = 70 -. Average weight of 10 boys and 15 girls 
3. (b) © A+B+C+D=A+B+E+F с ОЗ AO. DK 
C+D=E+F 25 





12. (d) Required average 
_ (65x14) - (20x14 +15x12) 


5. (e) 85 
We have, 117+.x+(x+12)+15=72.5x4 








65 — (20415) 
[where x is the lower integer among the remaining two 
integers] _ 910—460 450 _ 15 
30 30 


=> 2x=290-144 .. х-73 
13. (e) Total fo five numbers 


Hence the higher integer (among the remaining two integers) — 3064 x 5 — 1532 











= 73 + 12 = 85 : 
6. (c) 16a + 166 = 48 iege Gordo, 
Er "UE = 1532 /0 [(431 x 2) + (214.5 x 2)] 
| 3 = 1532 - [862 + 429] = 241 
2 ирс тоо average of a and b = 2 1.5 34. (aly Average pries por Bose LM - {18 
х+(х+2)+(х+4)+(х+6) _ 65 15. (©) Suppose the consecutive odd numbers are 
4 x+1,x+3,x+5andx+7 
x = 62 and x + 6 = 68 Then we have Gt D «(х +3) +5) (0+7) 1, 
Now, 4 
Required value of x(x + 6) = 62 x 68 = 4216 or, 4х +16 = 42 x 4 or, x = 38 
8. (a) Sum of the last two numbers Hence, the numbers are 39, 41, 43, and 45. 
= 555 — (72 x 2) - 115 = 290 Now, B x D = 41 45 = 1845 
290 16. (b) Third number 
Thus required average Tu -145 = 260 — (2x 30) — (2 x 70) = 60 


9. (b) Age of = Age of (А +В + C) – Age of (А + С) 17. (d) The numbers are 43, 45, 47, 49, 51 
= 216 x 3 — 29 x 2 = 78 — 58 = 20 years - AXD =43 x 51 = 2193 
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18. 


19. 


20. 


21. 


22. 


Or, 


23. 


25. 


26. 


27. 


28. 


(a) Let the number of students be x. 

бх + 12 x 40 = 7(x + 12) 
=> бх + 480 = 7х + 84 => х = 396 
(a) Sale amount of grocer in the sixth month 
= 6 x 6500 — (6435 + 6927 + 6855 + 7230 + 6562) 
= 39000 — 34009 = 34991. 
(c) Sum of weights of A, B and C = 84 x 3 Kg = 252 Kg 
Weight of = 4х 80 252 = 320 - 252 = 68 Kg 
Weight of E = 68 +3 = 71 Kg 
А-В8-040-320 
B+C+D+E=79 x 4 = 316 
=> A-E=4Kg 

А=4+Е = 4 +71 = 75 Kg. 
(b) Ву the method of Alligation: 








Technicians : Rest 
12000 6000 


8000 


4 UN 


Total no. of workers = 7 x 3 = 21. 
Е+5+М+Н E+H+G+M 











(с) 7 7 15 
E+S+M+H-E-H-G-M=60 
$ — С = 60. 
35х72 + (86 — 36) 
(d) Correct average = в о 
= 72 + 1.43 


= 73.43. 


(b) Let the four consecutive even numbers be 2x, 2х + 
2, 2х + 4 and 2x + 6, respectively. 


Required difference = 2x + 6 — 2x = 6. 
(e) Let the three numbers be x, y and z. 





or, ХЭЭ, etus = 15 
2 2 
x+y-y-z 
or, яах XML or, x —z= 30. 


(b) Total of 25 results = 25 x 18 = 450 
Total of first 12 results = 12 x 14 = 168 
Total of last 12 results = 12 x 17 = 204 
Thirteenth result = 450 — 168 — 204 = 78. 
(e) Total age of seven persons = 30 x 7 = 210 years. 
Total age of five persons = 31 x 5 = 155 years. 
Total age of two persons = (210 — 155) years 
= 55 years. 
Average age of two persons — i — 27.5 years. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


(d) We are to determine the average weight of P, T, R, 
F and H. 


Obviously, this cannot be determined as we do not know 
the weight of H. 


(d) Let number of boys = x 
and number of girls = y 
Now,y-2-2xandx*y-252 
y-2+y=52 
2y = 54 

у= 27 х = 25 
Let the average weight of the girls be ‘а’. 


Then (25x42)-(27xa) _ 40 
| 52 
or, 27 x а = (52 x 40) — (25 x 42) 


or, 27 x a = 2080-1050 





а = 1030 — 38.148 = 38Kg. 
27 


х+х+2+х+4+х+6 _ 
4 

4х + 12 = 180 4х=5х= 42 

Product of А and С is 

42 — 46 - 1932 


(b) Let, the 7 consecutive numbers bex — 3, x — 
= 1х х+ Ьх+ 2 апах +3 


(х — 3) + (х—2)+(х—1)+х-+(х +1) +(х+2) +(х+3) 
7 


(с) 45 





2; X 








= 20 





» 7 20 => x = 20 


largest number = x + 3 = 20 + 3 = 23. 








(d) Let, the teacher’s age be x years 





15x15-x — 14 
14 
=> 225 -x= 196 
=> х= 29. 
(а) Let, the age of the mother be x years 
14х12--х 
5 =17 ә x = 37. 


(d) Total age of A and B = 40 

Total age of B and C = 38 

Total age of A and C = 42 

Total age of A+ B + С = 60 
Age of B = 60 - 40 = 18. 

(c) Total cost of all the balls = %280 

Let, the number of red balls = x 
Number of white balls = 10 — x 
25x + 30 (10 — x) = 280 

> x=4 
Number of white balls = 10 — 4 = 6. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


(c) Marks obtained Бу 14 students 
= 14 x 71 = 994 
Exact marks of 14 students 








= 994 + ((56 — 42) + (32 - 74)} 
= 994 + {14 + (-42)} = 994 + {-28} 
= 994 — 28 = 966 
966 
Correct average = m = 69. 


(c) Let, the numbers be x, у, z and t 


x+ytz+t = 240 and x = i (v *z- 0 
x = 48 
The first number = 48. 
(b F-S,-$,-81 
(Si — 5) + (S, - 5) = 24 
> 5-5, = 34 
Also, S; - 5, = 4 
51 = 19, 5, = 15 
Age of the father = 47. 
(b) 31 15 - (30 x 15 – 20) =х+х+5 
х = 15 
(4) 2х +х + 4х 
2х = 48. 
(b) Let, the first number be х. 
The second number = 2x 





-56х3 


and the third number = 25 


x+2x+—x 
11х 
= 44 or, — = 44 
3 
х = 36 


The second number is the largest = 2x 2 2 x 36 = 72. 
(d) When 2 new men are replaced, average age is increased 
by 2 years. 

Increase in the total age of 8 men 
= 8х 2 = 16 years 

Total age of 2 new men 
= 16 + 44 = 60 years 

Average age of 2 new men 

60 


= — =30 : 
2 years 


(d 4-8-60, В+С= 64, А+С= 68 
С-А=4, С+А= 68 
> C=36, А = 32, В = 28. 








(a) Income in the eighth month 

= (8 x 3160 + 5 x 4120) — (12 x 3400) 
= (25280 + 20600 — 40800) 

= $5080. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Average 6.25 


(c) Age of mother + father = 22 x 8- 8x 6 





= 176 — 48 
- 128 
father — mother = 8 
Age of mother = шэнэ = 60 years. 


(a) Sales amount of grocer in the sixth month 

= 6 x 6500 — (6435 + 6927 + 6855 + 7230 + 6562) 

= 39000 — 34009 

= 4991. 

(c) Sum of weights of A, B and C = 84 x 3 Kg 

= 252 Kg 

Weight of D 2 4 x 80 — 252 

= 320 — 252 

= 68 Kg 

Weight of E = 68 +3 

= 71 Kg 

А-8 

В-С 

= 316 

=> A-E=4 Kg 
А=4+Е= 4 +71 = 75 Kg. 





C+D = 320 
D+E=79x4 























Е-5-М-Н E+H+G+M 
(c) = 15 
4 4 
о, E+S+M+H-E-H-G-M=60 
S-G=60. 


35х72 + (86—36) 


35 
= 72 + 1.43 


= 73.43. 


(b) Let, the four consecutive even numbers be 2x, 2x + 
2, 2х + 4 and 2х + 6, respectively. 


The required difference = 2x + 6 — 2x = 6. 


(d) Correct average = 


(d) Let, the three numbers be x, y and z. 


x+y yz 
2 2 


Wu omm = 15 ог, 


= 15 








Or, 





or, x-z = 30. 


(b) Total of 25 results = 25 x 18 = 450 
Total of first 12 results = 12 x 14 = 168 
Total of last 12 results = 12 x 17 = 204 
The 13th result = 450 — 168 — 204 
= 78. 
(d) The total age of 7 person = 30 x 7 = 210 years. 
Total age of 5 persons = 31 5 = 155 years. 
The total age of 2 persons = (210 — 155) years 
= 55 years. 


55 
The average age of two persons = 925 27.5 years. 
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55. (d) We are to determine the average weight of P, T, R, Ax 2x +3x 
F and H. = 2 = 90 
Obviously, this cannot be determined as we do not know 9x 
the weight of H. a = 90 
56. (d) Let, the number of boys = x 9x = 180 
and the number of girls = y 
180 
Now,y-2-2x and x+y = 52 = —— =20 
у-2+у=52 Hence, the number of fruits in the first basket = 2х 22 x 
2y = 54 20 = 40 
y=27 60. (a) Average = (45х36)-32-34-45-40 
х = 25 45 
Let, the average weight of the girls be ‘а’. 1620 4 
в. ) MS = SOF = 3607 kg 
Then, Me S 40 
52 61. (b) Cost of 8 Kg of apples + 8 dozens of mangoes + 8 
ог, 27 ха = (52 x 40) — (25 x 42) Ке ої огапре$ 
ог, 27 ха = 2080 - 1050 450 4320 240 
x84 x84 x8 
= 1030 38148 =38 K 5 Е | 
da 279. А x d 720 + 2880 + 480 = $4080 
57. (c) Let, the smallest number be x, then 62. (d) Annual salary of Suresh = 1108000 
7108000 
T; =x+2 -. Monthly salary = —p 
x+36 = $9000 
z TERT Nandini's monthly salary = $18000 
> x+36=3 +2) According to question, 
=> х+36 = Зх +6 Kaushal’ hl i 1 
cp элээ т 
и Nandini? hly sal $ 
20262318 = ат" 
i = = 12 16 
Hence, the third number = 15 + 4 = 19. ых 
58. (c) Let, the number be x, then 100 100 
E 12 
pf SS Kx — = 2880 
4 100 
=> 4x = 240 – х к = & 2880x100 
=> 4х + х = 240 12 
=> 5x = 240 К = $24000 
240 63. (а) х:336 = 400:192 
> x= — = 48. 
5 x x 190 = 336 x 400 
59. (0) y = 336x400 
192 
Е. x = 700 marks 
\E/ 64. (b) Difference of marks = 72 + 61 — 48 - 65 = 20. 
I П Ш Correct average marks = 68 + E = 68 + 1 = 69. 
Let, the number of fruits in the second basket be x. 65. (b) Total age of the family of five members 
Therefore, the number of fruits in the first basket = 2x. -24х5-120 
So, the number of fruits in the third basket Total age of the family of 5 members before 8 years 
ши cad. = 120 -5х8 
4 2 = 120 – 40 = 80 


3 
2х +х+ 25 -30х3 So, the required average age = T = 16 years. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


(b) Age of the son = 3 x 27 — 2 x 35 
= 81 — 70 = 11 years 
(d) '^ Total marks of 24 students = 24 x 56 
= 1344 
New total marks of 24 students 
= 1344 — 44 — 45 — 61 + 48 + 59 + 67 = 1368. 


Hence, the required average = = 57. 


24 
(d) The average of first two numbers = 48.5 
The average of last two number = 53.5 
Sum of five numbers = 290 
The third number = x 

2 х (48.5) +x + 2 x (53.5) = 290 
97 +x + 107 = 290 


x = 290 - 204 
x = 86 
. 1+2+...100 
(c) The required average = ———————— 
100 

1 101 
= 100x101 _ s0.5 

2х100 


(d) Let, the contribution of the sixth man is €x, then 
5х35+х 





= х – 35 

6 
=> 175 +х = бх - 210 
Z 5х = 385 

х = 77 

Total contribution = 3(175 + 77) 

= $252 
376 


(b) The average of Set А = zc = 47. 


Minimum number of second set = 47 + 15 = 62 


Hence, the required sum = 62 + 63 + 64 + 65 + 66 = 320 








га) 35160 —144+104 _ 5600-144-4:104 
35 35 


E 3300 = 158.85 cm 
35 


144—104 


Short-cut:160 — = 158.85 


(a) Required average 
“8х3-20хХ2-26хт-29х1 
3-2-т-1 





_ 24+40+ 26т + 29 
64m 


17 








17(6 + m) = 93 + 26m 

102 417m) = 93 + 26m 
26m —17m =102 —93 
9т=9 => т-1 


уу} 





v 





74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


Average 6.27 


(b) Total annual expenditure of the family 

= 3(4 x 2570 + 3 х 2490 + 5 x 3030) 

= 3(10,280 + 7470 + 15,150) = 332,900 

Total income 

= 3(32,900 + 5320) = 338,220 
Required average monthly income 


-738220 3185 
12 





(c) Total expenditure of the man in a year 
= *(4 x 1800 + 8 x 2000) 

= 3(7200 + 16,000) = 323,200 

Total annual income 

= 3(23,200 + 5600) 

= 328,800 


Average monthly income — ULT 


=$2400 
(b) Required mean 
_ IX14 2X2 3X3 Ax 4c 5x5 6x6 7X7 











1+2+3+4+5+6+7 
_ 1+4+9+16+25+36+49 
28 
14 
28 


(d) Required number = sum of six numbers — sum of 


five numbers 

-6х20-15х5-120- 75 2 45 

(b) Let, the numbers be a, b, c and d, respectively. 

Now, according to the question, 

a+b+c _ 
3 - 

=> at+b+c=6d 

Again, from the question, 

atb+c+d _ 

amy GS 





2d 


12 


=> а+Ь+с+а = 48 


(1) 


-4(2) 


Now, put the value of a + b + c from (1) in (2), we have 


6d+d=48 «74-48 
je 
T 
(b) Let, the numbers be x, x + 2, ..., x + 10 
Required difference = x + 10—x = 10 
(b) On adding 6, arithmetic mean = 24 + 6 = 30 
On multiplying by 2.5, arithmetic mean 
= 30 x 2.5 = 75 
(c) Let, Sachin's new average be x runs. 
Total runs in 11 innings = ПС — 5) 
Now, according to the questions, 
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82. 


83. 


84. 


85. 


86. 


87. 


88. 


ИС —5) + 120 = 12x 
=> 12x-1lx=65 <> x=065 runs 
(d) Sixth result = 6 x 49 + 6 52 - 11 x 50 = 294 + 
312 — 550 = 56 
42х25 28x40 
42 4 28 





(b) Required average weight = 


102541120 2170 _ 
70 70 





31 Kg 


(c) Male employees - x 
Female employees = y 
Now, according to the question, 
(x + y) 12000 = x x 15000 + y х 8000 
=> (ty) х 12 = 15x + 8y 
= 12x+12y=15x+8y 

> Зх=4у => C. 

y 3 


(a) Third number - average of the five consecutive 








a 
numbers — 5 

: а 
First number of next sequence = Ed 


Now, according to the question, 


5 A nac aua c aq a cum d 
5 5 5 5 5 











= а+25=Ь 

—25-b-a 
b-a 25 1 
100 100 4 


(b) (P + Q)’s present age = 40 + 20 = 60 years 
(P + О + R)’s present age = 90 years 

R's present age = (90 — 60) = 30 years 

R's age after 10 years = (30 + 10) = 40 years 
(a) 43 < Average < 44 


M5*x. 


= 43< 44 


= 387 < 345 + x < 396 

= 387 – 345 < x < 396 – 345 

= 42<х<51 

(c) Weight of first member = x Kg 

Weight of second member = (x + 2)Kg 

Weight of third member = (x + 4)Kg 

Weight of fourth member = (x + 6)Kg 

Weight of fifth member = (x  8)Kg 
Difference = х + 8 — x = 8 Kg 


Note: 


Note that the difference of weights of two consecutive 
members is 2 Kg, because average weight is increased 
by 1 Kg each time. 


89. 


90. 


91. 


92. 


93. 


94. 


(c) Expenditure of 9th person - 3x 
Now, according to the question, 
х+8х30 
Хх = 
9 
9х-х-240 


20 


-20 


= 8x – 240 = 180 
= 8х = 240 + 180 = 420 


> х= =525 


Total expenditure = 3(52.5 + 240) = 3292.5 
(b) Number of girls = x 
Number of boys = 600 — x 
(600 — x) x 12 + 11x 
- 112x600 = 27 600 
4 4 
= 7200 – 12x + Их = 7050 
= x = 7200 – 7050 = 150 
(b) Required Average 
_ 100x46—61—34 16 4 43 








90 
_ 4600-36 4564 2. 

90 90 
(D M+T+W+Th=4 x 420.5 = 1682 сш — ---(1) 
T+W+Th+F = 4 x 440.5 = 1762 ст 0) 


By equation (2)-equation (1), we have 
F — M = 1762 - 1682 = 80 
Let the rainfall for Monday and Friday be 20x and 21 x 
cm respectively. 
Now, according to the question, 
21x - 20x = 80 
=> х= 80 
Monday = 80 х 20 = 1600 cm 
Friday = 21 х 80 = 1680 ст 
(а) т+т+1і+т+2 + т+3 + т +4 = 5п 
> 5т + 10 = 5и 
> т+2 = п 





=> m=n-2 (l) 
Required average 

















_ т+2+т+3+т+4+т+5+т+6+т+7 
6 
_ бт+27 
|^ 6 
| 2т+9 2(-2)-9 2n+5 
2 2 2 


(d) Let the cricketer's highest score = x runs 
Minimum score = (x — 172) runs 


Total runs scored in 40 innings = 40 x 50 = 2000 
runs 


Total runs scored in 38 innings = 38 x 48 = 1824 runs 


95. 


96. 


97. 


98. 


99. 


Now, according to the question, 
x + x - 172 = 2000 - 1824 = 176 


=> 2х = 176 + 172 = 348 
ЭЭ 7 
2 


(a) Let the third number be х. 
= Second number = 2x and First number = 4x 
Now, according to the question, 


4x+2x+x=154x3 


=> 7x=462 
4 
в 
7 


First number = 4х =4х 66 = 264 


(d) Let the number of officers be x, then number of the 
rest officials 2 500 — x 


Now, according to the question, 
x x14000 + (500 — x)4000 = 5000 x 500 
=> хх144(500-х)4-5х500 
=> 14x+2000-4x = 2500 
= 10x = 2500 – 2000 = 500 

10 
(d) Difference = (64 + 62 + 84) — (68 + 65 + 73) 
=210 ~ 206 = 4 








> 50 


Correct average = 72 + E = 72.1 
(b) Let, the first number is x. 


Second number = 3x and the third number = n 


Now, according to the question, 


х+3х+Э® o 3x04 


4х+12х+3х _ 





342 


= 19х=342х4 
342х4 
х = = 
19 
Largest number = 3x = 3 x 72 = 216 





72 


(a) Let, the average of runs was x till 11 innings. 
Total runs = 11x 
= Total run after 12th innings = 11x + 63 
Again, after 12th innings average = (x + 2) 
= Total run = 12(x + 2) 
Now, according to the question, 
12(x + 2) = Их + 63 
х = 63 – 12 х2 = 39 
The average of his score after 12th innings = 39 +2 
= 41 


100. 


101. 


102. 


103. 


Average 6.29 


(b) According to the question, 
A+B 











20 
2 
> A+B=40 (1) 
B+C _ |9 
2 
> В+С= 38 8402) 
C+A_,, 
2 
> С+А=42 (03) 


Adding (1), (2) and (3), we get 
2A + 2B + 2С = 120 


=> A+B+C=60 -4(4) 
А= (А+В +С) – (В + С) 
= 60 – 38 = 22 


(e) Let the partly fixed expenditure be х. 

And that partly varying be y. 

Then, x + 24y = 615 x 24 (1) 
Аваш, х + 40у = 465 х 40 (2) 
Solving equations (1) and (2), we get 

x + 24y = 615 x 24 

х + 40у = 465 x 40 











16y = 18600 — 14760 = 3840 
= 2549 _ 240 
16 


Putting the value of y in equation (1), we get x = 24(615 
— 240) = 24 x 375 = 9000 


Now, when there are 60 students 


9000 + 240 x 60 


Average = 
7 60 


_ 9000 +14400 _ 23400 
60 60 


(e) Total marks = 24 x 56 = 1344 

Total of actual marks 

= 1344 - (44 + 45 + 61) + (48 59 + 67) = 1368 
1368 


Actual average = —— = 57 
24 


=$390 





6 
(d) Ritu’s marks = 875x 229. = 490 
100 


Smita's Marks = 875x 22 =805 
100 
Rina's marks - 634 
Total marks = 490 + 805 + 634 = 1929 


Average — = = 643 
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104. 


105. 


106. 


107. 


(b) Sum of first two numbers = 30 x 2 = 60 
Sum of last two numbers = 70 x 2 = 140 
-. Third number = 260 — 140 — 60 = 60 


(c) Since the numbers are consecutive, they should be 
equidistant from the average, 1.е., 42. 


Hence the numbers are 39, 41, 43, and 45. 
Product of B and D = 41 x 45 = 1845 

(b) Ajay's score = 63 + 30 = 93 

Rahul’s score = 93 — 15 = 78 


Manish's + Suresh’s score = 63 x 3 — 78 = 189 - 78 = 
111 


(a) Total ages of 80 boys = 15 x 80 = 1200 years 
Total age of 16 boys = 15 x 16 = 240 years 

Total age of 25 boys = 14 x 25 = 350 years 
Average age of the remaining boys 


_ 1200- (240+350) 610 
80 — (25 +15) 40 





= 15.25 years. 


109. 


110. 


111. 


(а) Ph + Ch + Ма = 120 + Ch 
э Ph-«Ma-120— (^ ee 


(b) Required average 


| 68x 20-- (72 — 48) + (61-65) 
20 


= 69 





(d) From I. There are 11 students in the class. 


From II. The average age of students and class teacher 
is 14 years. 


From Ш. The average age of class teacher is 3 years 
more than that of students. 


Now, combining all three statements, we have 

Average age of (students + teacher) = 14 x 12 = 168 years 

Average age of 11 students = 14 — 3 = 11 years 

Total age of 11 students = 11 x 11 = 121 years 
Teacher's age — 168 — 121 — 47 years. 
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RATIO 


A ratio is a comparison of two quantities by division. 
It is a relation that one quantity bears to another with 
respect to magnitude. In other words, ratio means what 
part one quantity is of another. The quantities may be 
of same kind or different kinds. For example, when 
we consider the ratio of the weight 45 Kg of a bag 
of rice to the weight 29 Kg of a bag of sugar, we are 
considering the quantities of same kind but when we 
talk of allotting 2 cricket bats to 5 sportsmen, we are 
considering quantities of different kinds. Normally, we 
consider the ratio between quantities of the same kind. 


Ifa and b are two numbers, the ratio ofa to bis : ora+b 


and is denoted by a:b. The two quantities that are being 
compared are called terms. The first is called antecedent 
and the second term is called consequent. 


For example, the ratio 3:5 represents 2 with antecedent 
3 and consequent 5. 2 


Note: 


1. A ratio is a number in order to find the ratio of two 
quantities and they must be expressed in the same units. 

2. A ratio does not change, if both of its terms are 
multiplied or divided by the same number. Thus, 


TYPES OF RATIOS 


1. Duplicate Ratio: The ratio of the squares of two 


numbers is called the duplicate ratio of the two numbers. 
2 


For example, т ог 16 15 called the duplicate ratio 
of ud 
4 
2. Triplicate Ratio: The ratio of the cubes of two 
numbers is called the triplicate ratio of the two 


numbers. 
3 


For example, — or — 


ДЗ ОР A is triplicate ratio of 2, 


3. Sub-duplicate Ratio: The ratio of the square roots 
of two numbers 18 called the sub-duplicate ratio of 
two numbers. 


For example, : 18 the sub-duplicate ratio of 16 


4. Sub-triplicate Ratio: The ratio of the cube roots 
of two numbers is called the sub-triplicate ratio of 
two numbers. 


2 8 
For example, 3 Is the sub-triplicate ratio of 27” 


5. Inverse Ratio or Reciprocal Ratio: Ifthe antecedent 
and consequent of a ratio interchange their places, 
the new ratio 1s called the inverse ratio of the first. 


1 1 
Thus, if a:b be the given ratio, then —: 5 or b:a is 
its inverse ratio. = 


: : : 5 
For example, Я Is the inverse ratio of 3 


6. Compound Ratio: The ratio of the product of the 
antecedents to that of the consequents of two or more 
given ratios is called the compound ratio. Thus, if 
a:b and c:d are two given ratios, then ac:bd is the 
compound ratio of the given ratios. 


For example, if di 2 and 5 be the given ratios, 
5 7 


: . . 3х4х5 "E 
then their compound ratio 1s , that is, 2. 
7 


4х5х7 





PROPORTION 


The equality of two ratios is called proportion. 
If = = s then a, b, c and d are said to be in 


proportion and we write a:b::c:d. This 1s read as “а 18 
to b as c is to d". 


For example, since 3 = 6, we write 3:4::6:8 and 
8 


4 | 
say 3, 4, 6 and 8 are in proportion. 


Each term of the ratio Я апа a is called a 


proportional. a, b, c and d are respectively the first, 
second, third and fourth proportionals. 

Here, a, d are known as extremes and b, с are 
known as means. 
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SOME BASIC FORMULAE 






1, If four quantities are in proportion, then 
Product of Means -- Product of Extremes 
For example, in the proportion a:b::c:d, 
we have, bc = ad. 


Product of means 


Product of extremes 


From this relation, we see that if any three of 
the four quantities are given, then the fourth 
quantity can be determined. 


2. Fourth proportional: If a:b::c:x, then x is 
called the fourth proportional of a, b, c. 











a с bxc 
We have, DE or, х = | 
: . bxc 
Thus, fourth proportional of a, b, c is 
a 





Illustration 1: 
numbers 2, 5, 4. 


Find a fourth proportional to the 


Solution: Let x be the fourth proportional, then 
Du4x о, 250 


Е 5х4 - 10. 








3. Third Proportional: If a:b::b:x, then x is 
called the third proportional of a, b. 
b? 


a 





We have, 203 or, х = 


2 
Thus, third proportional of a, b is 29 
а 








Illustration 2: 
2.5, 1.5. 


Solution: Let x be the third proportional, then 

1-5 1-5х1-5 

mds о Е = 
х 2.5 


Find a third proportional to the numbers 





2-5:1-5::1-5:х or 2 0.9. 
1-5 








4. Mean Proportional: Ifa:x:x:b, then x is called 
the mean or second proportional of a, b. 


a b 
We have, = = = ог, x? = ab ог, x = Vab. 
x 


Mean proportional of а and b is Jab. 
We also say that, a, x, b are in continued 
proportion. 








Illustration 3: 
48 and 12. 


Find the mean proportional between 
Solution: Let x be the mean proportional. Then, 


48 2 
48:x:x:12 or — = or, x^ = 576 or, x = 24. 


£ 
12 





(Componendo) 








(Dividendo) 


a+b с-4 
a-b с-а 








(ш) 


(Componendo and Dividendo) 


a+c a-—c 








(iv) 


x 
b 5-4 b-d' 








Illustration 4: The sum of two numbers is c and their 


quotient is B Find the numbers. 
4 


Solution: Let the numbers be х, y. 








Given: х+у=с (10) 
x p 
d, ==> ...(2 
ап у а (2) 
x р x р 
шагнан : 
x+y р+а с p+q [Using (1)] 
pc 
> EVE 
TU р+д 
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SOME USEFUL SHORTCUT METHODS 





1. (a) If two numbers are in the ratio of a:b and the 
sum of these numbers is x, then these numbers 


will be —— and HE respectively. 
a+b a+b 


or 
If in a mixture of x litres, two liquids A and 
B are in the ratio of a:b, then the quantities 


of liquids A and B in the mixture will be 


2* litres and DER. litres, respectively. 
a+b 





a+b 


(b) If three numbers are in the ratio of a:b:c 
and the sum of these numbers is x, then 
ax bx 





these numbers will be 
CX 


а+Ь+с а+Ь+с 





and , respectively. 


at+b+e 








Explanation 


Let the three numbers in the ratio a:b:c be A, В and C. 
Then, 








А = Ка, В = kb, C = kc 
and, А+ В + С = Ка + + Кс = х 





ki - = : 
> Ка+Ь+с)=х= К E 


ax 





а+Ь+с 
bx 


at+b+e 





сх 





а+Ь+с` 


Illustration 5: Two numbers are in the ratio of 4:5 and 
the sum of these numbers is 27. Find the two numbers. 


Solution: Here, a = 4, b = 5 and x = 27. 














The first numb СРЕ саад 
e first number - fon cp pe F 
bx 5x27 
and, the second number = - 
a+b 4+5 


Illustration 6: Three numbers are in the ratio of 3:4:8 and 
the sum of these numbers is 975. Find the three numbers. 


Solution: Here, a = 3, b = 4, c = 8 and x = 975. 
ах 3х975 
3-4-8 





The first number = = 195. 


at+b+e 








Th 4 b bx _ 4x975 260 
e second number = AUR ANUS = | 
. сх 8x975 
and, the third number = - = 520. 
а+р+с 3-4-8 


2. If two numbers are in the ratio of a:b and 
difference between these numbers is x, then 
these numbers will be 


(a) = хаг 
zb au 


t respectively (where a > b) 
a 
ax bx . 

and ——., respectively (where a < b). 
тэ 


(5) boa 


b 








Explanation 


Let the two numbers be ak and bk. 
Let a > b. Given: ak - bk = x 











> (a-bk=xor, k= ——. 
a-b 
Therefore, the two numbers are and bx : 
a-b a—b 


Illustration 7: Two numbers are in the ratio of 4:5. 
If the difference between these numbers is 24, then find 
the numbers. 


Solution: Here, a = 4, b = 5 and x = 24. 











The first numb qe aues ү 
e first number = 77 = = 
bx 5x24 
and, the second number = = = 120. 
b-a 5-4 





3. (a) If a:b = n,:d, and b:c = n,:d,, then 
a:b:c = (n, X п,):(а X ny):(d, x d»). 
(b) If a:b = лүа, bic = nd, 
and c:d = n,:d,, then 
а::с:4 = (n, X n, X ny)y(d, X n, x n4) 
(dj ха, X n,):(d, X dy x d). 








Illustration 8: If 4:B = 3:4 and В:С = 8:9, find A:B:C. 
Solution: Here, n, = 3, n; = 8, d, = 4 and d, = 9. 
А:В:С = (n, Хи) (4, хп), X dy) 
= (3 x 8):(4 x 8):(4 x 9) 


— 24:32:36 or, 6:8:9. 
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Illustration 9: If 4:B = 2:3, B:C = 4:5 and C:D = 
6:7, find A:D. 
Solution: Here, л, 
and d, - 7. 
4:8:С:0 = (n, X n, x nyy(d X n, x n) 
(4, х dy:n3):(d, x d, x а.) 
= (2 х4х 6) :(3 x 4 x 6):(3 x 5 x 6) 
(3 x 5 x 7) 
= 48:72:90:105 ог, 16:24:30:35. 








Thus, 4:D = 16:35. 





4. (a) The ratio between two numbers is a:b. If x 
18 added to each of these numbers, the ratio 
becomes c:d. The two numbers are given as: 


ax(c — d) and bx(c — d) 
ad—be ` 





ad — bc 





Explanation 
Let two numbers be ak and bk. 








Given: тавин = akd + dx = cbk + cx 
+х 
— k(ad — bc) 2 x(c — d) 
x(c— d) 
mts ad —bc ` 


ax(c — d) хн bx(c — d) 
ad —bc ` 





Therefore, the two numbers are 


ad — bc 





(b) The ratio between two numbers is a:b. If x 
18 subtracted from each of these numbers, 
the ratio becomes c:d. 

The two numbers are given as: 
ax(d —c) bx(d —c) 
ad —bc ` 





ad — bc 








Explanation 
Let the two numbers be ak and bk. 











Given: 28-55 = akd — xd = bck — xc 
bk-x d 
— k(ad — bc) 2 x(d — c) 
sets x(d —c) 
ad — bc 
Therefore, the t b NESE) dc 
eretore е two numbers are dzbe ad be ? 


Illustration 10: Given two numbers which are in the 
ratio of 3:4. If 8 is added to each of them, their ratio 
is changed to 5:6. Find the two numbers. 
Solution: We have, 

a:b = 3:4, c:d = 5:6 and x=8. 


meiraa c = 
e first number = — 
3х8х (5—6) 
(3х6-4х5) 
bx(c- d) 
and, the second number = 
ad — bc 
4х8х(5-06) 


= Gx6-4xs) 7! 


Illustration 11: The ratio of two numbers is 5:9. If 
each number is decreased by 5, the ratio becomes 5:11. 
Find the numbers. 


Solution: We have, 
a:b = 5:9, c:d = 5:11 and x = 5. 


Vie аша р = 
e first number = 7777 
5x5x(11—5) 
= (5х11-9х5) = 15 
bx(d —c) 
and, the second number = 
d — bc 
9x5x(11—5) 
= (5xl-9xs) 727 





5. (a) If the ratio of two numbers is a:b, then the 
numbers that should be added to each of 
the numbers in order to make this ratio c:d 
Is given by 


ad — bc 





с-а 








Explanation 


Let the required number be x. 





Given: or => ad + xd = bc + xc 
=> x(d — c) = bc — ad 

_ ad — bc 

or, x= TED 





(b) If the ratio of two numbers is a:b, then the 
number that should be subtracted from each 
of the numbers in order to make this ratio 
c:d 1s given by 

bc — ad 





c-d 








Explanation 


Let the required number be x. 








. а- с 
Сіуеп bo -7 — ad — ха = bc — xc 
— x(c — d) = bc — ad 

bc — ad 

ог, х = m 


Illustration 12: Find the number that must be subtracted 
from the terms of the ratio 5:6 to make it equal to 2:3. 


Solution: We have, a:b = 5:6 and c:d = 2:3. 


bc — ad 


c-d 





The required number - 


E 6х2-5х3 Е 
2-3 
Illustration 13: Find the number that must be added to 
the terms of the ratio 11:29 to make it equal to 11:20. 


Solution: We have, a:b = 11:29 and c:d = 11:20. 


ad — bc 
c-d 





The required number = 


11х20-29х11 


11-20 





6. There are four numbers a, b, c and d. 


(1) The number that should be subtracted from 
each of these numbers so that the remaining 
numbers may be proportional is given by 


ad — bc 
(а + 4)—(Ь+с)` 








Explanation 


Let x be subtracted from each of the numbers. 
The remainders are a — x, b — x, c — x and d - x. 


а-хХ сх 








Given: = 
-х а-х 


> (a-x)(d- x)= (b - x)(c - x) 
=> ad x(a + d) +x? = be - x(b + c) + x? 
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=> (b + с)х – (a + d)x = bc -аа 


bc — ad ad — bc 





Wm or 
(Б-с)-(а-4) (a+d)-(b+c) 





(1) The number that should be added to each 
of these numbers so that the new numbers 
may be proportional is given by, 


bc — ad 
(a d)-(b-c)' 








Explanation 
Let x be added to each of the numbers. 


The new numbers are a+ x, b + x, c + x and а+х. 


3 а+х C+X 
Given: = 








b+x dex 

=> (a+x)(dt+x)=(64+x)(c +) 

=> ай+х(а+а)+х?” = be + х( + с) + x 
=> (а + d)x- (b + с)х = be - ad. 


bc— ad 
© (a*d)-(b*c)' 





x 


Illustration 14: Find the number subtracted from each 
of the numbers 54, 71, 75 and 99 leaves the remainders 
which are proportional. 





Solution: We have, a = 54, b = 71, c = 75 and d = 99. 





ad — bc 


The required number - (ad) -(b4c) 


54x99 71х75 





= (54«99)- (711475) = 3: 





7. The incomes of two persons are in the ratio of 
a:b and their expenditures are in the ratio of 
c:d. If the saving of each person be 85, then 
their incomes are given by 


aS(d —c) 


9 ————— Ed 
ad — bc ang 


bS(d —c) 
ad —bc ` 
and, their expenditures are given by 
cS(b — a) 
ad — bc 


dS (b — a) 
ad —bc ` 
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Explanation 


Let their incomes be Зай and &bk, respectively. Since 
each person saves $5, 


Expenditure of first person = (аќ — S) 
and, expenditure of second person = (РА — 5). 








Given: е == 
bk-S d 
= аҝа — Sd = bkc — Sc 
ОО о en 
=> Ка с) = ( c)S ог, k = РЕ. 
Therefore, the incomes of two persons are 
a(d —c)S b(d —c)S 
ad —bc ad —bc 


and, their expenditures are 
ak- 5 and 56-45 


a(d —c)S b(d —c)S 


i.e., SUE S and men S 
cS(b— a) d dS(b — a) 
ыг ad — bc an ad —bc ` 


Illustration 15: Annual income of A and B is in the 
ratio of 5:4 and their annual expenses bear a ratio of 
4:3. If each of them saves 3500 at the end of the year, 
then find their annual income. 


Solution: We have, a:b = 5:4, c:d = 4:3 and 5 = 500. 
Хаанд san Sae) 
nnual income o = ет) 
= (5x3-4x4) 
= $2500. 
: bS(d —c) 
and annual income of В = ——— 
ad — bc 
(5х3-4х4) 
= $2000. 


Illustration 16: The incomes of Mohan and Sohan are 
in the ratio 7:2 and their expenditures are in the ratio 
4:1. If each saves $1000, find their expenditures. 


Solution: We have, a:b = 7:2, са = 4:1 and 5 = 1000. 


c$(b-a) 4x1000x(2-7) 
ad — bc (7х1-2х4) 





Mohan's expenditure = 


- 320000 


dS(b—a) 1x1000x(2- 7) 
ad — bc (7х1-2х4) 





and, Sohan's expenditure = 


= 85000. 





8. (a) If in a mixture of х litres of two liquids А 
and B, the ratio of liquids A and B is a:b, then 
the quantity of liquid B to be added in order to 
make this ratio. 


x(ad — bc) 
c(a+b) 


c:d is 














ax 
Quantity of liquid A in the mixture - : 
a+b 
: "I : А b 
Quantity of liquid B in the mixture = T : 
а+ 


Let/litres of liquid B to be added in order to make this 
ratio as c:d. 


ax | bx 
a+b a+b 





Then, +l=c:d 


ах _bx+I(a+b) 
a+b Е 





ог 
: a+b 


ax = C 
ог, bx Ka b) = 9, аха = bcx + cl(a+b) 


x(ad — bc) 
о, [= тэл 





(b) In a mixture of two liquids А and B, the 
ratio of liquids A and B is a:b. If on adding 
x litres of liquid B to the mixture, the ratio 
of A to B becomes a:c, then in the beginning 
the quantity of liquid A in the mixture was 





ax, A x bx 
Р litres and that of liquid B was m 





litres. 





Explanation 
Let the quantity of mixture be M litres. 


| К aM |. 
Then, the quantity of liquid А = —— litres 
a 


+b 


bM 
and the quantity of liquid B = ais litres. 
a 


If x litres of liquid B is added, then 
aM bM 


: +x = ас 
a+b a+b 








aM bM+x(a+b) 
a+b i 





а:с 
a+b 


aM _ а 
95 bM-ex(atb) c 





or, cM = bM + x(a + b) 


х(а+ b) 


or. = 
1 c-b 


| m ax(a+b) 
Quantity of liquid A = (c—b)(a+b) 


ax hit 
= —— litres 
b 


bx(a+b) 
and, quantity ofliquid B = (c -bXa 4b) 


Lo C 
- b ires. 


Illustration 17: 729ml of a mixture contains milk and 
water in the ratio 7:2. How much more water is to be 
added to get a new mixture containing milk and water 
in the ratio of 7:3. 

Here, x = 729, a:b = 7:2 and c:d = 7:3. 


The quantity of water to be added 


Solution: 


x(ad—bc) 729х(7х3-2х7) 
=  c(a-b) 1(7 +2) 





= 81111. 


Illustration 18: А mixture contains alcohol and water 
in the ratio of 6:1. On adding 8 litres of water, the ratio 
of alcohol to water becomes 6:5. Find the quantity of 
water in the mixture. 


We have, a:b = 6:1, a:c = 6:5 and x=8. 


The quantity of water in the mixture 


Solution: 








bx 1x8 : 
- — 2 litres. 


c-b 5-1 





9. When two ingredients A and B of quantities q, 
and q, and cost price/unit c, and c, are mixed 
to get a mixture c having cost price/unit с, 
then 


d; бита 
с,/Х4, ҮС, xq, 


m 4+9 
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Illustration 19: In what ratio the two kinds of tea 
must be mixed together, one at $9 per Kg and another 
at $15 per Kg, so that mixture may cost €10.2 per Kg? 


Solution: We have, c; = 9, c, = 15, c, = 10.2 


Ф 9-с, 15-102 48 4 


10:2:-9) 12 1' 





4: Cn ~ 6 
Thus, the two kinds of tea are mixed in the ratio 4:1. 


Illustration 20: ша mixture of two types of oils О, 
and O,, the ratio O,:O, is 3:2. If the cost of oil О, is 
34 per litre and that of O, is X9 per litre, then find the 
cost per litre of the resulting mixture. 

Solution: We һауе, д = q, = 2, c = 4 and с, = 9. 


The cost of resulting mixture 


& Xq ҮС, Х4, 
4+9 
= $6. 


_ 4х3+9х2 30 
3+2 5 








10.(a) Ша mixture contains two ingredients А and 


B in the ratio a:b, then 





percentage of А in the mixture = 
a+b 


100% and percentage of B in the mixture 





= р х 100% 
a+b 
(b) If two mixtures М, and M, contain 
ingredients A and B in the ratios a:b and 
c:d, respectively, then a third mixture M, 
obtained by mixing M, and M, in the ratio 
x:y will contain 


Гахх сху 
a+b с-а 


x+y 








x 100% ingredient A, and 

















a+b c+d 


or, x 100% ingredient B. 


x+y 
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Illustration 21: Ifa mixture contains water and alcohol 
in the ratio 2:3, then what is the percentage quantity of 
water in the mixture? 
Solution: Here, a = 2, b = 3. 

percentage quantity of water in the mixture 


a 2 
f ry — ——— 0, 
"m x 10096 $33 x 10096 


2 x 100% 
5 


200 
E or, 40% 


Illustration 22: Two alloys contain silver and copper 
in the ratio 3:1 and 5:3. In what ratio the two alloys 
should be added together to get a new alloy having 
silver and copper in the ratio of 2:1? 


Solution: We have, a:b = 3:1, c:d = 5:3 
Let the two alloys be mixed in the ratio x:y. 
Then, percentage quantity of sliver in the new alloy 
ах | су 
a+b с+а 


= | ———— | x 100% 
x+y 











3x ү5у 
4 8 | x 100% 
х+у 
бх--5у 
= 0, — 
= gay) X 100% (1) 


Since, the ratio of silver and copper in the new alloys 
is 2:1. 


percentage quantity of sliver in the new alloy 





- 100% zu 7 (2) 
= —— x 100% = % es 
241 3 


From (1) and (2), we get 





бх+5у 2 
8(х+ y) ~3 or, 18x + 15у = 16x + 16y 
or, 2x=y or, xy = 1:2. 


Hence, the two alloys should be mixed in the ratio 1:2. 





Exercise- | 





1. Find a fourth proportional to the numbers 60, 48, 30. 


(a) 36 (b) 24 
(c) 48 (d) None of these 
2. Find the value of x in the following proportion: 
27:72::х:8 
(а) 5 (5) 7 
(с) 3 (d) None of these 
3. Find a third proportional to the numbers 4, 42. 
(a) 441 (b) 541 
(c) 641 (d) None of these 
4. If 18x = x:8, then x is equal to: 
(a) 12 (b) 16 
(c) 18 (d) None of these 
5. The third proportional to 0.8 and 0.2 is: 
(a) 0.6 (b) 0.05 


(c) 0.7 (d) None of these 


6. The fourth proportional to 0.2, 0.12 and 0.3 is: 
(a) 0.24 (b) 0.16 
(c) 0.18 (d) None of these 


7. Inaratio 11:14, if the antecedent 1s 55, the consequent 
18: 


(4) 70 (0) 90 
(с) 60 (d) None of these 
8. The mean proportional between 64 and 81 is: 
(a) 48 (b) 68 
(c) 72 (d) None of these 


9. The mean proportional of 0.25 and 0.04 is: 
(a) 0.01 (b) 0.1 
(c) 10 ло (d) None of these 
10. The ratio of two numbers is 3:4 and their sum is 
420. The greater of the two numbers 15: 
(a) 360 (b) 240 
(c) 180 (d) None of these 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


The ratio of boys and girls in a school is 9:5. № the 
total number of students in the school is 1050, then 
the number of boys is: 

(a) 785 (b) 890 

(c) 675 (d) None of these 

An amount of $1200 is distributed among A, В 
and C in the ratio of 5:7:13. What 18 the difference 
between the shares of C and B? 

(a) 2288 (b) 3328 

(c) 3296 (d) None of these 

Amit, Sumit and Puneet share an amount of $660 in 
the ratio of 3:4:5. What is the share of Puneet? 

(a) $375 (b) 3275 

(c) 8575 (d) None of these 


Three numbers A, B and C are in the ratio of 
12:15:25. If sum of these numbers is 312, find the 
ratio between the difference of B and A and the 
difference of C and B. 

(a) 3:7 (b) 10:3 

(c) 3:10 (d) None of these 

The prices of a scooter and a television set are in 
the ratio of 3:2. If a scooter costs 4600 more than 
the television set, then the price of television set is: 
(a) 51800 (b) 31200 

(c) 32400 (d) None of these 

Two numbers are in the ratio of 4:9. If the larger 
number is 35 more than the smaller number, then 
the product of the numbers is: 

(a) 1764 (b) 1564 

(c) 1864 (d) None of these 

If the income of A, B and C is in the ratio of 2:5:11 
and the income of B is 3291 more than that of A, 
then the income of C 18: 

(a) 2907 (b) 31127 

(c) 21067 (d) None of these 

If A:B = 7:5 and B:C = 9:11, then A:B:C is equal to: 
(a) 55:45:63 (b) 63:45:55 

(c) 45:63:55 (d) None of these 

If A:B = 3/4, В:С = 4/5, C:D = 5/6, then A:D will 
be: 

(a) 2:3 (b) 4:3 

(c) 1:2 (d) None of these 

If 34 = 4B = SC, then А:В:С is: 

(a) 16:20:18 (b) 15:20:16 

(c) 20:15:12 (d) None of these 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 
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If 34 = 5B and 2B = 3C, then A:C is: 

(a) 5:2 (b) 7:2 

(c) 3:2 (d) None of these 

Ajay, Aman, Suman and Geeta rented a house and 


agreed to share the rent as follows: 


Ajay:Aman = 8:15, Aman:Suman = 5:8 and 
Suman:Geeta and Geeta = 4:5. The part of rent paid 
by Suman will be: 


24 y 2 
@ 77 (0 55 
13 
(с) 66 (d) None of these 


The ratio of money with Anju and Sanju is 4:5 and 
that with Sanju and Manju is 5:6. If Anju has 3280, 
then the amount of money Manju has: 

(a) 3320 (b) 3420 

(с) $640 (d) None of these 


There are three sections A, B and C in a school of 
class I. The ratio of students in sections A and B 18 
3:5 and that in B and C is 4:7. If the total number 
of students in the class be 201, then the number of 
students in section A are: 

(a) 24 (b) 36 

(c) 48 (d) None of these 


The sum of three numbers is 124. If the ratio between 
the first and second be 2:3 and that between the 
second and third be 7:9, then the third number is: 
(a) 54 (b) 64 

(c) 48 (d) None of these 

A, B, C and D share a property worth 277500. If 
А:В = 3:2, В:С = 5:4 and C:D = 3:7, find the share 
of B. 


(a) 520000 
(c) 525000 


(b) $15000 
(d) None of these 


Two numbers are in the ratio 3:5. If each number is 
increased by 10, the ratio becomes 5:7. The numbers 
are: 


(a) 15, 25 (b) 30, 45 
(c) 48, 60 (d) None of these 
The ratio between two numbers is 2:3. If each number 


18 increased by 4, the ratio becomes 5:7. The numbers 
are: 

(a) 8, 16 
(c) 24, 32 


(b) 16, 24 
(d) None of these 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


Two numbers are in the ratio of 5:6. If 5 is subtracted 
from each number, the ratio becomes 4:5. The 
numbers are: 


(a) 25, 30 (b) 30, 45 

(c) 15, 20 (d) None of these 

The ratio of present ages of Suresh and Mahesh is 
7:5. If after 6 years their ages will be in the ratio 
of 4:3, the present age of Mahesh is: 

(b) 36 years 

(d) None of these 

The ratio of present ages of Sita and Gita is 4:3. If 
4 years before, the ratio of their ages was 2:1, the 
present age of Sita 15: 


(a) 32 years 
(c) 30 years 


(a) 8 years (b) 10 years 

(c) 12 years (d) None of these 

Two numbers are in the ratio of 5:8. If 12 be added 
to each, they are in the ratio of 3:4. Find the sum 
of two numbers. 

(a) 43 (b) 39 

(c) 47 (d) None of these 

Two numbers are in the ratio of 5:7. If 25 be 
subtracted from each, they are in the ratio of 35:59. 
Find the difference of the two numbers. 

(a) 48 (b) 52 

(c) 24 (d) None of these 

When x is added to each term of 7:13, the ratio 
becomes 2:3. The value of x is: 

(a) 7 (b) 11 

(c) 5 (d) None of these 

Find the number which, when subtracted from the 
terms of the ratio 12:17 makes it equal to the ratio 
2:3. 

(a) 2 (b) 6 

(c) 8 (d) None of these 

The value of А that must be added to 7, 16, 43 and 
79, so that they are in proportion is: 

(a) 7 (b) 5 

(c) 9 (d) None of these 

What should be subtracted from 15, 28, 20 and 38, 
so that the remaining numbers may be proportional? 
(a) 2 (b) 4 

(c) 6 (d) None of these 

The number that must be added to each of the 
numbers 8, 21, 13 and 31 to make the ratio of first 


two numbers equal to the ratio of last two numbers 
18: 


39. 


40. 


41. 


42. 


43. 


44. 


45, 


46. 


(а) 5 (b) 7 
(c) 9 (d) None of these 


The incomes of A and B are in the ratio 3:2 and their 
expenditures in the ratio 5:3. If each saves $1000, 
A's income is: 

(a) 25000 (b) 26000 

(c) 38000 (d) None of these 


The annual incomes and expenditures of a man and 
his wife are in the ratios of 5:3 and 3:1, respectively. 
If they decide to save equally and find a balance of 
34000 at the end of year, their incomes were: 


(а) $5000, $3000 (b) $6000, $4000 
(с) $3000, $2000 (d) None of these 


The incomes of Gupta and Verma are in the ratio 
9:4 and their expenditures are in the ratio 7:3. If each 
saves 32000, then Gupta's expenditure is: 


(а) $6000 (0) $8000 
(с) 27000 (d) None of these 


In a mixture of 60 litres, the ratio of milk and water 
18 2:1. What amount of water must be added to make 
the ratio of milk and water as 1:2? 

(a) 75 htres (b) 55 litres 

(c) 60 litres (d) None of these 


A mixture contains alcohol and water in the ratio 
of 12:5. On adding 14 litres of water, the ratio of 
alcohol to water becomes 4:3. The quantity of alcohol 
in the mixture 15: 

(a) 18 litres (b) 24 litres 

(c) 26 litres (d) None of these 


If an alloy contains copper and silver in the ratio 3:7, 
then the percentage quantity of silver in the alloy is: 
(a) 9096 (b) 7096 

(c) 6096 (d) None of these 

Two alloys contain zinc and copper in the ratio of 
2:1 and 4:1. In what ratio the two alloys should be 
added together to get a new alloy having zinc and 
copper in the ratio of 3:1? 

(a) 7:5 (b) 5:7 

(c) 3:5 (d) None of these 

Mixture of milk and water has been kept in two 
separate containers. Ratio of milk to water in one of 
the containers is 5:1 and that in the other container is 
7:2. In what ratio the mixtures of these two containers 
should be added together so that the quantity of milk 
in the new mixture may become 80%? 

(a) 2:3 (b) 3:2 

(c) 4:5 (d) None of these 
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EXERCISE-2 


(ВАЗЕр ON Memory) 





. The ratio of the number of students studying in 
schools A, B and C is 6:8:7 respectively. If the 
number of students studying in each of the schools 18 
increased by 2096, 1596 and 2096 respectively, what 
will be the new ratio of the number of students in 
Schools A, B and C? 
(a) 18:23:21 

(c) 18:21:17 

(e) None of these 


(b) 12:18:1 
(d) Cannot be determined 


[NABARD PO, 2008] 


. Seven men, five women and eight children were given 
an assignment of distributing 2000 books to students 
in a school over a period of three days. АП of them 
distributed books on the first day. One the second 
day two women and three children remained absent 
and on the third day three men and five children 
remained absent. If the ratio of the number of books 
distributed in a day by a man, a woman and a child 
was 5:4:2 respectively, a total of approximately how 
many books were distributed on the second day? 
(a) 1000 (b) 800 
(c) 650 (d) 900 
(e) Cannot be determined 

[SBI PO, 2005] 


. If ab = 36, which of the following proportions is 
correct? 
(a) 9:а = 4:Ь (b) a:18 2 5:3 
(c) a:6 = b:6 (d) а:9 = 4:Ь 
(e) Cannot be determined 

[Bank of Maharashtra (SO), 2006] 
. The ratio of the number of students studying in 
schools A, B and C 15 5:6:8. If the number of students 
studying in each of the schools is increased by 3095, 
25% and 25% respectively, what will be the new 
ratio of the students in schools A, B and C? 
(a) 14:15:20 (b) 13:15:20 
(c) 13:14:15 (d) 15:17:19 
(e) None of these 

[Bank of Maharashtra (S O), 2006] 


. When 20% of a number is added to another number 


the number increased by 50%. What is the ratio of 
the first number to the second? 
(a) 3:2 (b) 2:3 
(c) 5:2 (d) Cannot be determined 
(e) None of these 

[IOB PO, 2006] 


6. 


In a school the ratio of boys to girls is 4:5. When 
100 girls leave the school the ratio becomes 6:7. 
How many boys are there in the school? 
(a) 1600 (b) 1500 
(c) 1300 (d) Cannot be determined 
(e) None of these 

[IOB PO, 2006] 


. A sum of 3817 18 divided among A, B and C such 


that ‘A’ receives 25% more than ‘B’ and ‘В’ receives 
25% less than ‘С’. What is A's share in the amount: 
(a) 3228 (b) 3247 
(c) 2285 (d) 3304 
(e) None of these 

[Bank of Baroda PO, 2007] 


. A sum of money is divided among A, B, C and D 


in the ratio 3:5:8:9 respectively. If the share of D is 
31,872 more than the share of A, then what 18 the 
total amount of money of B & C together? 
(a) 34,156 (b) 34,165 
(с) 34,056 (d) 34,065 
(e) None of these 

[IDBI Bank Officers’, 2007] 


. The ratio of earnings of A and B 15 4:5. If the 


earnings of A increase by 2096 and the earnings of 
B decrease by 20%, the new ratio of their earnings 
becomes 6:5. What are A's earnings? 
(a) 322, 000 (b) 327, 500 
(c) 326,400 (d) Cannot be determined 
(e) None of these 

[Andhra Bank PO, 2007] 


. A sum of money is divided among УУ, X, Y and 


Z in the ratio of 3:7:9:13. If the share of W and 
Y together is 211, 172, then what is the difference 
between the amounts of X and Z? 
(a) 27,672 (b) $6,834 
(c) 35,586 (d) Cannot be determined 
(e) None of these 

[Andhra Bank PO, 2007] 


. The age of Surabhi and Neerja are in the ratio of 


6:7. After 6 yeasthe ratio of their ages will be 15:17. 
What 18 the age of Neerja? 
(a) 24 years (b) 32 years 
(c) 26 years (d) 28 years 
(e) None of these 
[Andhra Bank PO, 2007] 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


Samiara, Mahira and Kiara rented a set of DVDs at 
а rent of 3578. If they used it for 8 hours, 12 hours 
and 14 hours respectively, what is Kiara's share of 
rent to be paid: 


(a) 3238 

(c) $192 

(e) None of these 
[Bank of Maharashtra PO, 2008] 


20 boys and 32 girls form a group for social work. 
During their membership drive same number of boys 
and girls joined the group. How many members does 
the group have now, if the ratio of boys to girls is 
3:4 respectively? 
(a) 33 

(c) 75 

(e) None of these 


(b) 2204 
(4) 2215 


(0) 60 
(d) Cannot be determined 


[Andhra Bank PO, 2006] 


Amit, Sumit and Vinit Divide an amount of 32,800 
amongst themselves in the ratio of 5:6:3 respectively. 
If an amount of 3200 is added to each of their shares. 
What will be the new ratio of their shares of the 
amount? 
(a) 8:9:6 
(c) 7:8:5 
(e) None of these 


(b) 6:7:4 
(d) 4:5:2 


[LIC ADO, 2007] 
If two numbers are respectively 2090 and 5096 of a 
third number, then what is the ratio between the two 
numbers? 
(a) 5:2 
(c) 1:5 


(b) 2:5 

(d) 1:2 
[SSC (GL) Prel. Examination, 2008] 
If A:B = 3:4 , B:C = 5:7 and C:D = 8:9, then the 
ratio A:D 18: 
(a) 3:7 
(c) 21:10 


(b) 7:3 
(d) 10:21 
[SSC (GL) Prel. Examination, 2008] 


If a:b = 5:7 and c:d = 2a:3b, then ac:bd is: 
(a) 20:38 (b) 50:147 
(c) 10:21 (d) 50:151 


[SSC (GL) Prel. Examination, 2008] 
Two numbers are in the ratio 2:3. If 2 is subtracted 
from the first and 2 is added to the second, then the 
ratio becomes 1:2. The sum of the numbers is: 
(a) 30 (b) 28 
(c) 24 (d) 10 

[SSC (GL) Prel. Examination, 2008] 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


$68000 are divided among A, B, and C in the ratio 


В The difference of the greatest and the 


2416 

smallest parts is: 

(а) 56000 (b) $14440 
(c) 39200 (d) 516000 


[SSC (GL) Prel. Examination, 2008] 


Three numbers are in the ratios TT The 


difference between the greatest and the smallest 
numbers is 36. The numbers are: 


(a) 72, 84, 108 (b) 60, 72, 96 
(c) 72, 84, 96 (d) 72, 96, 108 

[SSC (GL) Prel. Examination, 2008] 
The ratio of the incomes of two persons is 5:3 and 


that of their expenditure is 9:5. If they save 32600 
and $1800 respectively, then their incomes are: 


(а) $8000, $4800 (b) 56000, $3600 
(с) 510000, $60000 (а) 39000, $5400 
[SSC (GL) Prel. Examination, 2008] 


A and B are two different alloys of gold and copper 
prepared by mixing metals in the proportion 7:2 and 
7:11, respectively. If equal quantities of the alloys 
are melted to form a third alloy C, find the ratio of 
gold and copper in C. 


(a) 5:7 (b) 6:6 
(c) 7:5 (d) 14:13 
6 = 
If 22. the value of peg pa equals 
2y 7 x+y 19 
13 p 
(9) 1g (b) 1 
1 4 р 
© @ 155 


[SI of Police Rec. Examination, 1997] 


The ratio between the annual incomes of A and B 
is 4:3 and between their annual expenditure is 3:2. 
If at the end of a year both save $600 each, find the 
difference in their incomes. 
(a) $450 (b) $500 
(c) 2600 (d) 750 

[SI of Police Rec. Examination, 1997] 
If a, b, c and d are real numbers such that a:b = 
b:c = c:d and a:d = 8:125, then the value of a:c is: 
(a) 25:4 (b) 125:8 
(c) 4:25 (d) 8:25 

[SI of Police Rec. Examination, 1997] 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Three pots have the same volume. The ratio of milk 
and water in first, second and third pots are 3:2, 7:3 
and 11:4, respectively. If the liquid of three pots are 
mixed, then the ratio of milk and water in the mixture 
is: 





(a) 61:29 (b) 61:30 
(c) 5:4 (d) 29:61 
[SI of Police Rec. Examination, 1997] 
2 2 
If © the value of Jis; 
y 5 х? -y 
36 25 
52 b 22) 
@ >; (99:36 
61 11 
c) — 4) — 
(с) H (d) а 
[SI of Police Rec. Examination, 1997] 
If a:5 = Б:7 = c:8, then PERLE : 
a 
(a) 4 (b) 2 
(c) 7 (d) 1/4 


[SI of Police Rec. Examination, 1997] 


If a:b:c = 2:3:4, then Rl is equal to: 


abc 
111 
(4) 4:3:2 (b) 5134 
(с) 435 (d) 3:4:6 


[SI of Police Rec. Examination, 1997] 
If x:y = 8:9, then 5x — 4y:3x + 2y is equal to: 
(a) 3:2 (b) 2:3 
(c) 3:4 (d) 2:21 

[SI of Police Rec. Examination, 1997] 
Two numbers are in the ratio of 3:4. If 5 1$ subtracted 
from each, then the ratio will be 2:3. What is the 
smaller number? 
(a) 15 
(c) 20 


(b) 18 

(d) 24 
[SI of Police Rec. Examination, 1997] 
Monthly income of Anil and Sunil are in the ratio 
5:4 and their expenses are in the ratio 4:3. If each 
of them saves $1200 at the end of the month, their 
monthly incomes, respectively are: 
(а) 86000, $4800 
(b) $8000, $6400 
(с) $8000, $7200 
(d) 32000, $1600 
[SI of Police Rec. Examination, 1999] 


34. 


35. 


36. 


37. 


38. 


39. 


Ratio and Proportion 7.13 


A bag contains one rupee, 50 paise and 25 paise 
coins in the ratio 2:3:5. Their total value 18 $144. 
The value of 50-paise coins 15: 
(a) 324 (b) 336 
(c) 248 (d) $72 

[SI of Police Rec. Examination, 1999] 


A sum of money is divided among 160 males and 
some females in the ratio 16:21. Individually each 
male gets 74 and a female $3. The number of females 
is: 


(a) 280 
(c) 284 


(b) 198 
(d) 270 
[SI of Police Rec. Examination, 1999] 


Tea at $126 per Kg. and at $135 per Kg are mixed 
with a third variety in the ratio 1:1:2. If the mixture 
is worth $153 per Kg, the price of the third variety 
(per Kg) is: 
(а) 3169.50 (0) $175 
(c) 3175.50 (d) 5185 

[SI of Police Rec. Examination, 1999] 


Two numbers are in the ratio 3:4. If 50 is added to 
each number, the ratio becomes 7:9. The sum of the 
numbers is: 
(a) 50 

(c) 700 


(b) 350 

(d) 800 
[SI of Police Rec. Examination, 1999] 
If 34 = 5B and 4B = 6C, then А:С 18 equal to: 
(a) 5:2 (b) 3:5 
(c) 2:5 (d) 4:5 

[SI of Police Rec. Examination, 1999] 

A sum of 3370 is to be divided among A, B and C 
A's share В5 share 3 


such that ————— = ———— = — 
Bsshare C&share 4 


Then A’s share (in rupees) is: 
(a) 240 (b) 120 
(c) 100 (d) 90 
[Assistant’s Grade Examination, 1997] 


If the ratio of boys to girls in a class is B and the 
ratio of girls to boys is G, then 3(B + G) is: 


(a) Equal to 3 
(b) Less than 3 
(c) More than 3 


1 
(d) Less than 5 


[Assistant’s Grade Examination, 1997] 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


The monthly incomes of two persons are in 

the ratio 4:7 and their expenses are in the ratio 

11:20. If each of them saves $400 per month then 

their monthly income must be respectively: 

(a) 33600, 34200 (b) 34000, 27000 

(c) 34200, $7350 (d) 54800, $8400 
[Assistant’s Grade Examination, 1997] 


What number should be subtracted from both the 
terms of the ratio 15:19 in order to make it 3:4? 
(a) 9 (b) 6 
(c) 5 (d) 3 

[SSC (GL) Prel. Examination, 2000] 
If p:q = r:s:t:u = 2:3, then: 
(mp + nr + ot):(mq + ns + ou) 18 equal to: 
(a) 1:3 (b) 1:2 
(c) 2:3 (d) 3:2 

[SSC (GL) Prel. Examination, 2000] 
If a:b = са = eif = 1:2, then 
(ра + ас + re):(pb + qd + rf) is equal to: 
(a) р:(9 + r) (b) (p + qyr 
(c) 2:3 (d) 1:2 

[SSC (GL) Prel. Examination, 2000] 
If x:y = 3:1, then x yt? + y =? 
(а) 13:14 (0) 14:13 
(с) 10:11 (4) 11:10 

[SSC (GL) Prel. Examination, 2000] 
If 10% of m is the same as 20% of n. Then m:n is 
equal to: 
(a) 2:1 
(c) 1:10 


(b) 1:2 

(d) 1:20 
[SSC (GL) Prel. Examination, 2000] 
The ratio 2! 9:29? is the same as: 
(a) 2:1 (b) 3:1 
(c) 6:1 (d) 3:2 

[SSC (GL) Prel. Examination, 2000] 

If m:n = 3:2, then (4m + 5n):(4m — 5n) is equal to: 
(a) 4:9 (b) 9:4 
(c) 11:1 (d) 9:1 
[SSC (GL) Prel. Examination, 2000] 


The smallest integer, which when subtracted from 
both the terms of 6:7 gives a ratio less than 16:21, 
15: 


(а) 5 
(c) 3 


(b) 4 
(d) 2 
[SSC (GL) Prel. Examination, 2000] 


49. 


50. 


51. 


52. 


53. 


54. 


55. 





ЕС си ШТЭЭ 1 to: 
A a c S en e ratio ES 15 equa О: 
20 Буд 

(а) 27 (5) 20 
6 8 

с) — 4) - 

(с) Г (4) P 


The sum of two numbers is 40 and their difference 
18 4. The ratio of the numbers is: 
(a) 21:19 (b) 22:9 
(c) 11:9 (d) 11:18 
[SSC (GL) Prel. Examination, 2000] 


Neeta bought a book at 3096 discount on the listed 
price. Had she not got the discount, she would have 
paid 382.50 extra. At what price did she buy the 
book? 


(а) $192.50 


(c) 3177.85 
(e) None of these 


(b) 8275 
(d) Cannot be determined 


[Canara Bank PO 2003] 


A man spends $1810 for buying bags at 2200 each 

and bottles at 270 each. What will be the ratio of 

bags to bottles when maximum number of bags are 

bought? 

(a) 3:8 

(c) 9:1 

(e) None of these 
[IBPS Jr. Executive Examination, 2000] 


If a:b = 2:3 and b:c = 4:5, find алс: 


(b) 8:3 
(d) 1:9 





(a) 4:9:45 (b) 16:36:45 
(c) 16:36:20 (d) 4:36:20 
[SSC (GL) Prel. Examination, 2002] 

If A:B ыг В:С 22 d C:D = 2 th 

Lug i ga UT and C: iru en 
the ratio A:B:C:D is: 
(a) 6:4:8:10 (b) 6:8:9:10 
(c) 8:6:10:9 (d) 4:6:8:10 


[SSC (GL) Prel. Examination, 2002] 


Two numbers are in the ratio of 5:7. On diminishing 
each of them by 40, they become in the ratio 
17:27. The difference of the numbers 15: 
(a) 18 (b) 52 
(c) 137 (d) 50 

[SSC (GL) Prel. Examination, 2002] 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


The ratio of the number of boys and girls of a school 
with 504 students is 13:11. What will be the new 
ratio if 12 more girls are admitted? 
(a) 91:81 (b) 81:91 
(c) 9:10 (d) 10:9 

[SSC (GL) Prel. Examination, 2002] 
A and B have monthly incomes in the ratio 5:6 and 
monthly expenditures in the ratio 3:4. If they save 
$1800 and $1600 respectively, find the monthly 
income of B. 


(a) 53400 
(c) $1720 


(b) 32700 
(d) 27200 
[SSC (GL) Prel. Examination, 2002] 


A sum of 39000 is to be distributed among A, B 
and C in the ratio 4:5:6. What will be the difference 
between A's and C's shares? 


(a) 8600 (b) 51000 
(c) 3900 (d) 31200 

[SSC (GL) Prel. Examination, 2002] 
Zinc and copper are in the ratio of 5:3 in 200gm 


of an alloy. How many grams of copper should be 
added to make the ratio 3:5? 


131 cs 
(а) 133; (b 200 
(c) 72 (4) 66 


[SSC (GL) Prel. Examination, 2002] 


Divide $7500 among A, B and C such that A's share 
to B's share is in the ratio 5:2 and B's share to C's 
share is in the ratio 7:13. How much will B receive? 
(a) 51400 (b) 33500 
(c) 22600 (d) 27000 

[SSC (GL) Prel. Examination, 2002] 


The ratio of copper and zinc in brass is 13:7. How 
much zinc will be there in 100kg of brass? 


(a) 20Kg (b) 55 Kg 
(c) 35 Kg (d) 40Kg 
[SSC (GL) Prel. Examination, 2002] 
If A:B:C = 2:344, th Asc ] to: 
:В:С = 2:34, then Bog 55m о: 
(а) 8:9:16 (b) 8:9:12 
(c) 8:9:24 (d) 4:9:16 


[SSC (GL) Prel. Examination, 2002] 
If A:B = 1:2, В.С = 3:4 and С.Р = 5:6, find D:C:B:A: 
(a) 6:5:4:2 (b) 6:3:2:1 
(c) 6:4:2:1 (d) 48:40:30:15 

[SSC (GL) Prel. Examination, 2002] 


64. 


65. 


66. 


67. 


68. 


69. 


70. 
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Ratio and Proportion 7.15 


2 
Two numbers are in the ratio 1525. When each 


of these 1s increased by 15, they become ш the ratio 


2 
1 2 .The greater of the numbers 15: 


3 
(a) 27 (b) 36 
(c) 48 (d) 64 


[SSC (GL) Prel. Examination, 2002] 


The students in three classes are in the ratio 
2:3:5. If 40 students are increased in each class, the 
ratio changes to 4:5:7. Originally, the total number 
of students was: 


(a) 100 (b) 180 
(c) 200 (d) 400 

[SSC (GL) Prel. Examination, 2002] 
The ratio of incomes of two persons is 5:3 and that 


of their expenditures 1s 9:5. Find the income of each 
person, if they save 41,300 and 3900, respectively. 


(a) 34000, 32400 (b) 33000, $1800 
(с) #5000 $300 (d) 2450 32700 
[SSC (GL) Prel. Examination, 2002] 


If the ratio of the areas of two squares is 1:4, then 
the ratio of their perimeters is: 
(a) 1:2 (b) 1:4 
(c) 1:6 (d) 1:8 

[SSC (GL) Prel. Examination, 2002] 
An equilational triangle is described on the diagonal 


of a square. What is the ratio of the area of the 
triangle to that of the square? 


(a) 3:2 (b) 2: V3 
(c) V3:4 (d) 4: V3 


[SSC (GL) Prel. Examination, 2002] 
If х;у = 3:4, then (7х + 3y):(7x —3y) is equal to: 
(a) 5:2 (b) 4:3 
(c) 11:3 (d) 37:19 

[SSC (GL) Prel. Examination, 2002] 
If a:b = 5:7 and c:d = 2a:3b, then ac:bd is: 
(a) 20:38 (b) 50:147 
(c) 10:21 (d) 50:151 

[SSC (GL) Prel. Examination, 2002] 
If A:B = 2:3, В:С = 4:5, and С.Р = 6:7, then A:B:C:D 
18: 
(а) 18:24:30:35 (9) 16:24:30:35 
(с) 16:22:30:35 (4) 16:24:15:35 

[SSC (GL) Prel. Examination, 2002] 
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72. 


73. 


74. 


75. 


76. 


77. 


78. 


123 
The three numbers are in the ratio —:—:—. The 


difference between the greatest and the smallest 
numbers is 36. Find the numbers. 


(a) 72, 84, 108 (b) 60, 72, 96 
(c) 72, 84, 96 (d) 72, 96, 108 
[SSC (GL) Prel. Examination, 2002] 


The ratio of the number of girls and boys participating 
in sports of a school 18 4:5. If the number of girls 18 
212, then determine the number of boys participating 
in the sports: 


(a) 256 
(c) 251 


(b) 265 
(d) 263 
[SSC (GL) Prel. Examination, 2002] 


The ratio of market price of wheat and paddy is 2 
: 3 and the ratio of the quantities consumed in a 
family is 5:4. Find the ratio of the expenditures of 
wheat and paddy: 


(a) 6:5 (b) 5:6 
(c) 1:1 (d) 8:15 
[SSC (GL) Pre. Examination, 2002] 
2 
If a:b = - Ts b:c = —:— and dic = es —, then 
9 3 71 105 
a:b:c:d is 
(а) 4:6:7:9 (b) 16:24:30:35 
(c) 8:12:15:7 (d) 30:35:24:16 


[SSC (GL) Prel. Examination, 2003] 


The incomes of A, B and C are in the ratio 7:9:12 
and their spendings are in the ratio 8:9:15. If 4 saves 


: of his income, then the savings of A, B and С 


are in the ratio of: 


(a) 56:99:69 
(c) 99:56:69 


(b) 69:56:99 

(d) 99:69:56 
[SSC (GL) Prel. Examination, 2003] 
In an alloy, the ratio of copper and zinc 15 5:2. If 
1.250 Kg of zinc is mixed in 17 Kg 500 gm of alloy, 
then the ratio of copper and zinc will be: 
(a) 2:1 (b) 2:3 
(c) 3:2 (d) 1:2 

[SSC (GL) Prel. Examination, 2003] 

If 378 coins consist of rupee, 50 paise and 25 paise 
coins whose values are in the ratio of 13:11:7, the 
number of 50-paise coins will be: 
(a) 132 (b) 128 
(c) 136 (d) 133 
[SSC (GL) Prel. Examination, 2003] 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


If A:B = 2:3 and В:С = 4:5, then A:B:C is: 


(a) 2:12:5 (b) 8:12:15 
(c) 12:8:15 (d) 15:12:8 
[SSC (GL) Prel. Examination, 2000] 

11 11 . 

If 4:B = —:—, B:C = —:-, then А:В:С is equal to: 
23 23 

(a) 2:3:3 (b) 1:2:6 

(c) 3:2:6 (d) 9:6:4 


[SSC (GL) Prel. Examination, 2000] 


Instead of dividing $117 among P, О, R in the ratio 


Id , it was divided in the ratio 2:3:4 by mistake. 


234 

Who gained in this transaction? 

(a) Only P (b) Only Q 

(c) Only R (d) Both Q and R 


[SSC (GL) Prel. Examination, 2000] 


A boy contains 10-paise coins and 25-paise coins in 
the ratio 17:6. If the total money in the bag is $112, 
then the number of 10-paise coins is: 


(a) 35 (b) 210 
(c) 490 (d) 595 
[SSC (GL) Prel. Examination, 2000] 


If 2A = ЗВ and 4B = 5C, Then A:C is: 
(a) 4:3 (b) 8:15 
(c) 15:8 (d) 3:4 

[OBC PO Examination, 2000] 
If (x:y) = 2:1 then (х2 — y*):(x? + y?) is: 
(a) 3:5 (b) 5:3 
(c) 1:3 (d) 3:1 
(e) None of these 

[RRB, 2009] 


The intensity of illumination on a surface from a 
source of light varies inversely as the square of the 
distance of the surface from the source. The effect 
of moving a piece of paper 3 times as far from the 
source is to: 

(a) Divide the intensity by 3 

(b) Multiply the intensity by 3 

(c) Divide the intensity by 9 

(d) Multiply the intensity by 9 

A jar contains black and white marbles. If there are 
ten marbles in the jar, then which of the following 
could not be the ratio of black to white marbles? 
(a) 9:1 (b) 7:3 

(c) 1:10 (d) 1:4 


87. 


88. 


89. 


90. 


91. 


92. 


Eight people are planning to share equally the cost 
of a rental car. If one person withdraws from the 
arrangement and the others share equally the entire 
cost of the car, then the share of each of the remaining 
persons increased by: 


(a) One-ninth 
(c) One-seventh 


(b) One-eighth 
(d) Seven-eighth 


Determine the ratio of the number of people having 
characteristic X to the number of people having 
characteristic Y in a population of 100 subjects from 
the following table: 


Having X and Y 10 
Having X but not Y 30 
Having Y but not X 20 
Having neither X nor Y 40 
(a) 4:3 (b) 3:2 
(c) 1:2 (d) 2:3 


When a number is added to another number the total 
1 е 
becomes 3 — per cent of the second number. What is 


the ratio between the first and the second number? 
(a) 3:7 (b) 7:4 
(c) 7:3 (d) Data inadequate 

[BSRB Mumbai PO, 1998] 


An amount of money 18 to be distributed among P, Q 
and R in the ratio 6:19:7, respectively. If R gives 2200 
of his share to Q, the ratio among P, Q and R becomes 
3:10:3, respectively. What was the total amount? 


(а) $6400 (0) $12800 
(с) $3200 (d) Data inadequate 
[Bank of Baroda PO, 1999] 


A man in his will distributed his money in such 
a way that half of it is for his wife, two-third of 
the remaining equally to three of his sons and the 
remaining amount equally to four of his daughters. 
If each of the daughters receives 320000, how much 
money will each of his sons receive? 


(а) $50333.33 (b) 348233.33 
(с) %53333.33 (d) Data inadequate 
[SBI Associates PO, 1999] 


The ratio between the present ages of P and Q is 
5:8. After 4 years, the ratio between their ages will 
be 2:3. What is Q's age at present? 


(b) 20 years 
(d) None of these 
[Guwahati PO, 1999] 


(a) 36 years 
(c) 24 years 


93. 
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98. 
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The ratio of P's and Q's ages is 5:7. If the difference 
between the present age of Q and the age of P six 
years hence is 2, then what is the total of present 
ages of P and Q? 
(a) 52 years 
(c) 56 years 


(b) 48 years 
(d) Data inadequate 
[Guwahati PO, 1999] 


An amount of money is to be distributed among P, 
Q and R in the ratio 5:8:12, respectively. If the total 
share of Q and R is four times that of P, what 18 
definitely Р’5 share? 


(a) $3000 (b) 55000 
(c) $8000 (d) Data inadequate 

[BSRB Mumbai РО, 1999] 
In a business, A and C invested amounts in the ratio 


2:1, whereas the ratio between amounts invested by 
A and B was 3:2. If $1,57,300 was their profit, how 
much amount did B receive? 
(a) 272600 (b) 248400 
(c) 336300 (d) 324200 

[BSRB Calcutta PO, 1999] 


An amount of money is to be divided among P, Q 
and R in the ratio 4:9:16. If R gets 4 times more 
that P, what is Q's share in it? 
(a) 31800 (b) 32700 
(c) 33600 (d) Data inadequate 

[BSRB Hyderabad PO, 1999] 


When 30 per cent of a number is added to another 
number, the second number increases by its 20 per 
cent. What is the ratio between the first and the 
second number? 
(a) 3:2 
(c) 2:5 


(b) 2:3 
(d) Data inadequate 
[NABARD, 1999] 


The ratio of A's and B's salary 1$ 9:4. If A's salary 
18 increased by 15%, then his total salary becomes 
35175. What 18 the salary of B? 
(a) 32000 (b) 34000 
(c) 34500 (d) 32500 

[BSRB Chennai PO, 2000] 


Mohan is younger than Sohan by 10 years. If 5 
years back their ages were in the ratio 1:2, how old 
is Sohan? 
(a) 20 
(c) 25 


(b) 15 
(d) Data inadequate 
[BSRB Chennai PO, 2000] 
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Ratio of present ages of P and Q is 7:3. After four 
years their ages are in the ratio 2:1. What is the 
present age of P? 
(a) 24 years 
(c) 32 years 


(b) 28 years 

(d) Data inadequate 

[BSRB Chennai PO, 2000] 
An amount of $125000 18 to be distributed among 
Raju, Monu and Sonu in the respective ratio of 
2:3:5. What will be the difference between Monu 
and Raju's share? 
(a) 325000 

(c) 318750 


(b) 512500 

(d) 32500 
[BSRB Bangalore PO, 2000] 
The ratio of present ages of Ram and Shyam 15 7:8, 


respectively. Four years after, hence this ratio becomes 
9:10, respectively. What is Ram's present age in years? 


(a) 18 (b) 14 
(c) 17 (d) Data inadequate 

[BSRB Bangalore PO, 2000] 
Salaries of A, B and C were in the ratio 3:5:7, 


respectively. If their salaries were increased by 50 
per cent, 60 per cent and 50 per cent, respectively, 
what will be the new ratio of their respective salaries? 


(a) 3:6:7 (b) 4:5:7 
(c) 4:5:8 (d) None of these 

[BSRB Delhi PO, 2000] 
The incomes of A, B and C are in the ratio 7:9:12 


and their spending are in the ratio 8:9:15. If A saves 
one-fourth of his income, then the savings of A, B 
and C are in the ratio of: 
(a) 69:56:48 (b) 47:74:99 
(c) 37:72:49 (d) 56:99:69 

[SSC (GL), 2011] 
The third proportional of 38 and 15 is: 














38x38 15 
@ 715 (0) 3838 
15x15 38x15 
d 
=. o= 
[BSRB Patna PO, 2001] 
An amount of money is to be divided among P, 


Q and R in the ratio of 3:5:7, respectively. If the 

amount received by R is 74,000 more than the amount 

received by Q, what will be the total amount received 

by P and Q together? 

(a) 88,000 (b) 712,000 

(c) 716,000 (d) Cannot be determined 
[Gramin Bank U.P. (SO) Examination, 2012] 
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The ratio of students in school A, B and C is 5:4:7 
respectively. If number of students in schools are 
increased by 20 per cent, 25 per cent and 20 per cent 
respectively then what will be the ratio of students 
in school A, B and C, respectively? 


(a) 5:5:7 (b) 30:25:42 

(c) 30:20:49 (d) Cannot be determined 
[Syndicate Bank PO, 2010] 

On Republic Day, sweets were to be equally distributed 


among 450 children. But on that particular day, 150 

children remained absent. Thus, each child got 3 

sweets extra. How many sweets did each child get? 

(a) 6 (b) 12 

(c) 9 (d) Cannot be determined 
[Bank of India PO, 2010] 


x 2 
If == = ба the value of — —*-- equals 
2y 7 x+y 19 
13 15 
a) = (b) = 
e 19 19 
1 (4) 1 ET 
(c) 19 
[SI of Police Rec. Examination, 1997] 
The ratio between the annual incomes of A and B 


is 4:3 and between their annual expenditure is 3:2. 
If at the end of a year both save X600 each, find the 
difference in their incomes. 


(a) 7450 (b) 5500 
(c) 8600 (d) 3750 

[SI of Police Rec. Examination, 1997] 
If a, b, c and d are real numbers such that a:b = b:c 
= c:d and а:а = 8:125, then the value of a:c is: 
(a) 25:4 (b) 125:8 
(c) 4:25 (d) 8:25 

[SI of Police Rec. Examination, 1997] 
Three pots have the same volume. The ratio of milk 


and water in first, second and third pots are 3:2, 7:3 
and 11:4, respectively. If the liquid of three pots 
are mixed, then the ratio of milk and water in the 
mixture is: 
(a) 61:29 
(c) 5:4 


(b) 61:30 

(d) 29:61 
[SI of Police Rec. Examination, 1997] 
An AC consumes 8 units of electricity in 30 minutes 
and a bulb consumes 18 units of electricity in 6 hours. 
How much total unit of electricity will both AC and 
bulb consume in 8 days if they run 10 hours a day? 
(a) 1280 units (b) 1528 units 
(c) 1520 units (c) 1520 units 
[Corporation Bank PO, 2009] 
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Monthly income of Anil and Sunil are in the ratio 
5:4 and their expenses are in the ratio 4:3. If each 
of them saves $1200 at the end of the month, their 
monthly incomes, respectively are: 


(а) 56000, 34800 
(b) 38000, 16400 
(c) $8000, $7200 
(d) 32000, $1600 
[SI of Police Rec. Examination, 1999] 


The respective ratio between the speeds of a car, a 
jeep and a tractor is 3:5:2. The speed of the jeep is 
250 per cent the speed of the tractor which covers 
360 Km in 12 hours. What 18 the average speed of 
car and jeep together? 


(a) 60 Km/h 
(c) 40 Km/h 


(b) 75 Km/h 
(d) Cannot be determined 
[CBI (PO), 2010] 


A sum of money 18 divided among 160 males and 
some females in the ratio 16:21. Individually, each 
male gets €4 and a female 33. The number of females 
1s: 


(a) 280 (b) 198 
(c) 284 (d) 270 

[SI of Police Rec. Examination, 1999] 
Tea at $126 per Kg. and at $135 per Kg are mixed 


with a third variety in the ratio 1:1:2. If the mixture 
18 worth $153 per Kg, the price of the third variety 
(per Kg) is: 
(а) 3169.50 (b) $175 
(c) 3175.50 (d) 5185 

[SI of Police Rec. Examination, 1999] 


Mr. Pandit owned 950 gold coins all of which 
he distributed amongst his three daughters Lalita, 
Amita and Neela. Lalita gave 25 gold coins to her 
husband, Amita donated 15 gold coins and Neeta 
made jewellery out of 30 gold coins. The new 
respective ratio of the coins left with them was 
20:73:83. How many gold coins did Amita receive 
from Mr. Pandit? 


(a) 380 
(c) 400 


(b) 415 

(d) 350 
[Punjab National Bank PO, 2010] 
When 30 per cent of one number is subtracted from 
another number, the second number reduces to its 
four-fifth. What is the ratio between the first and the 
second number respectively? 
(a) 4:7 (b) 3:2 
(c) 2:5 (d) Cannot be determined 
[Allahabad Bank PO, 2010] 


120. 


121. 


122. 


123. 


124. 


125. 


126. 
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A sum of 3370 is to be divided among A, B and C 
A's share B's share 3 


such that - - 
B'sshare C'sshare 4 


Then A's share (in rupees) is: 





(a) 240 (b) 120 
(c) 100 (d) 90 

[Assistant’s Grade Examination, 1997] 
If p:q = r:s::tu = 2:3, then 
(mp + nr + ой): (тд + ns + ou) is equal to: 
(a) 1:3 (b) 1:2 
(c) 2:3 (d) 3:2 

[SSC (GL) Prel. Examination, 2000] 

Neeta bought a book at 30 per cent discount on the 


listed price. Had she not got the discount, she would 
have paid 382.50 extra. At what price did she buy 
the book? 


(a) $192.50 
(b) 3275 
(с) 3177.85 
(d) Cannot be determined 
[Canara Bank PO, 2003] 


A man spends $1810 for buying bags at 3200 each 
and bottles at $70 each. What will be the ratio of 
bags to bottles, when maximum number of bags are 
bought? 
(a) 3:8 
(c) 9:1 


(b) 8:3 

(d) 1:9 
[IBPS Jr. Executive Examination, 2000] 
If a:b = 2:3 and b:c = 4:5, find ас: 
(a) 4:9:45 (b) 16:36:45 
(c) 16:36:20 (d) 4:36:20 

[SSC (GL) Prel. Examination, 2002] 

Zinc and copper are in the ratio of 5:3 in 200 gm 


of an alloy. How many grams of copper should be 
added to make the ratio 3:5? 


1 1 
133- b) — 
(а) 1337 (b) 500 
(c) 72 (d) 66 
[SSC (GL) Prel. Examination, 2002] 
Divide $7500 among A, B and C such that A's 


share to B's share is in the ratio 5:2 and B's share 
to C's share is in the ratio 7:13. How much will B 
receive? 


(a) $1400 
(с) 52600 


(b) 23500 
(4) 27000 
[SSC (GL) Prel. Examination, 2002] 


1.20 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


Chapter 7 


1.2 
Two numbers are in the ratio 1 —:2—. When each 


of these 18 increased by 15, they become ш the ratio 


1225, The greater of ће numbers is: 


(a) 27 
(c) 48 


(b) 36 

(d) 64 
[SSC (GL) Prel. Examination, 2002] 
The students in three classes are in the ratio 2:3:5. 
If 40 students are increased in each class, the ratio 
changes to 4:5:7. Originally, the total number of 
students was: 


(a) 100 (b) 180 
(c) 200 (d) 400 

[SSC (GL) Prel. Examination, 2002] 
An equilateral triangle is described on the diagonal 


of a square. What is the ratio of the area of the 
triangle to that of the square? 


(а) 48:2 (b) 2:43 
(c) 43:4 (d) 4:3 
[SSC (GL) Prel. Examination, 2002] 


The three numbers are in the ratio Ii The 


difference between the greatest and the smallest 
numbers is 36. Find the numbers. 


(a) 72, 84, 108 (b) 60, 72, 96 


(c) 72, 84, 96 (d) 72, 96, 108 
[SSC (GL) Prel. Examination, 2002] 
21 2 7 3 
If a:b = —:—, bic = Em and d:c = —:—, then 
93 7 14 10 5 
a:b:c:d is: 
(а) 4:6:7:9 (9) 16:24:30:35 
(с) 8:12:15:7 (4) 30:35:24:16 
[SSC (GL) Prel. Examination, 2003] 
The incomes of A, B and C are in the ratio 7:9:12 


and their spendings are in the ratio 8:9:15. If A saves 
one-fourth of his income, then the savings of A, B 
and C are in the ratio of: 
(a) 56:99:69 (b) 69:56:99 
(c) 99:56:69 (d) 99:69:56 

[SSC (GL) Prel. Examination, 2003] 
In an alloy, the ratio of copper and zinc is 5:2. If 
1.250 Kg of zinc is mixed in 17.500 Kg of alloy, 
then the ratio of copper and zinc will be: 
(a) 2:1 (b) 2:3 
(c) 3:2 (d) 1:2 

[SSC (GL) Prel. Examination, 2003] 


134. 


135. 


136. 


137. 


138. 


139. 


140. 


Instead of dividing $117 among Р, О, R in the ratio 


dob , it was divided in the ratio 2:3:4 by mistake. 


234 

Who gained in this transaction? 

(a) Only P (b) Only Q 

(c) Only R (d) Both Q and R 


[SSC (GL) Prel. Examination, 2000] 


A man divides his property so that his son's share 
to his wife's and wife's share to his daughter's are 
both in the ratio 3:1. If the daughter gets 710,000 
less than son, the value (in rupees) of the whole 
property 18: 


(a) 316,250 (b) 316,000 
(c) 718,250 (d) 317,000 
[SSC, 2014] 
In a class there are z students. Out of them x are 
boys. What part of the class is composed of girls? 
(a) 2 (b = 
2 X 
(© 1-5 (@ 5-1 
2 2 
[SSC, 2013] 
The third proportional of 12 and 18 is: 
(a) 3 (b) 6 
(c) 27 (d) 144 
[SSC, 2013] 
Ram got twice as many marks in English as in 


Science. His total marks in English, Science and 
Mathematics are 180. If the ratio of his marks in 
English and Mathematics is 2:3, what are his marks 
in Science? 


(a) 30 (b) 60 
(c) 72 (d) 90 

[SSC, 2013] 
Three numbers are in the ratio 2:3:4. If the sum of 


their squares is 1856, then the numbers are: 
(a) 8, 12 and 16 (b) 16, 24 and 32 
(c) 12, 18 and 24 (d) None of the above 
[SSC, 2013] 
If x runs are scored by A, y runs by B and z runs 
by C, then x:y = yz = 3:2. If total number of runs 
scored by A, B and C is 342, the runs scored by 
each would be respectively: 
(a) 144, 96, 64 (b) 162, 108, 72 
(c) 180, 120, 80 (d) 189, 126, 84 
[SSC, 2013] 


141. 


142. 


143. 


144. 


145. 


146. 


147. 


3900 18 divided among A, B, С; the division 18 such 
that заа of A's money = ET of B's money - n 


of C's money. Find the amount received by A, B 
and C. 
(a) 300, 400, 200 
(b) 350, 450, 100 
(c) 200, 300, 400 
(d) 400, 150, 350 

[SSC, 2013] 
If 3126.50 18 divided among A, B and C in the ratio 
of 2:5:4, the share of B exceeds that of A by: 
(a) 336.50 (b) 335.50 
(c) 334.50 (d) 333.50 

[SSC, 2013] 
А box contains $56 in the form of coins of one-rupee, 
50-paise and 25-paise. The number of 50-paise coins 
18 double the number of 25-paise coins and four times 
the number of one-rupee coins. How many 50-paise 
coins are there in the box? 


(a) 52 (b) 64 
(c) 32 (d) 16 

[SSC Assistant Grade III, 2013] 
The students in three classes are in the ratio 4:6:9. 


If 12 students are increased in each class, the ratio 
changes to 7:9:12. Then the total number of students 
in the three classes before the increase is: 


(a) 95 (b) 76 
(c) 100 (d) 114 

[SSC, 2012] 
There is a ratio of 5:4 between two numbers. If 40 


per cent of the first is 12, then 5096 of the second 
number is: 


(a) 12 (b) 24 
(c) 18 (d) 20 

[SSC, 2012] 
Annual income of Amit and Veer are in the ratio 


3:2, while the ratio of their expenditures is 5:3. If 
at the end of the year each saves 81,000, the annual 
income of Amit is: 


(a) 39,000 (b) 38,000 
(с) 27,000 (d) 56,000 

[SSC, 2012] 
P varies inversely with the product of О and R. 


When О = бапа = 12, = 75. When О = 5, R 
= 10, then Р 15: 
(а) 75 
(с) 108 


(b) 6 
(4) 12 
188С, 2012| 


148. 


149. 


150. 


151. 


152. 


153. 


154, 
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3846 is divided among A, B and C such that 8 
times A's share is equal to 12 times B's share and 
also equal to 6 times C's share. How much did 
B get? 


(а) 3399 (b) 3192 
(c) 5288 (d) 272 

[SSC, 2012] 
The population of town is 3,11,250. The ratio 


between women and men 18 43:40. If there are 
24% literate among men and 8% literate among 
women, the total number of literate persons in the 
town is: 


(a) 41,800 (b) 48,900 
(c) 56,800 (d) 99,600 

[SSC, 2012] 
A and B earn in the ratio 2:1. They spend in the ratio 


5:3 and save in the ratio 4:1. If the total monthly 
savings of both A and B are 25,000, the monthly 
income of B is: 


(a) 27,000 (b) 314,000 
(c) 85,000 (d) 710,000 

[SSC, 2011] 
The ratio of the sum of two numbers and their 


difference is 5:1. The ratio of the greater number 
to the smaller number 1s: 


(a) 2:3 (b) 3:2 
(c) 5:1 (d) 1:5 

[SSC, 2011] 
An employer reduces the number of his employees 


in the ratio 9:8 and increases their wages in the ratio 
14:15. If the original wage bill was 718,900, find the 
ratio in which the wage bill is decreased. 


(a) 20:21 (b) 21:20 
(c) 20:19 (d) 19:21 

[SSC, 2011] 
31050 are divided among A, B and C in such a way 


that the share of A 18 5 of the combinedshare of B 
and C. A will get: 


(a) 3200 (b) $300 
(c) 3320 (d) 3420 

[SSC, 2010] 
If A:B = 2:3, B:C = 4:5 and C:D = 5:9, then A:D 
18 equal to: 
(a) 11:17 (b) 8:27 
(c) 5:9 (d) 2:9 


[SSC, 2010] 
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Directions (О. 155-167): Read the following information 
carefully to answer the following questions. 

In a college, 150 students of MBA are enrolled. The ratio 
of boys to girls 18 7:8. There are three disciplines in the 
college, namely, Marketing, HR and Finance. In the Marketing 
discipline, there are 50% girls of their total number and the 
boys are 40% of their total number. In the HR discipline, 
girls are 30% of their total number while boys are 30% of 
their total number. The Finance discipline has girls 2096 
of their total number and the boys are 3096 of their total 
number. 7 boys and 9 girls are in the HR and Marketing 
both. 6 boys and 7 girls are in the HR and Finance both. 
5 boys and 8 girls are in the Marketing and Finance both. 
2 boys and 3 girls are enrolled in all the three disciplines. 


155. What percentage of students are enrolled in all three 


disciplines? 
(a) 3.3396 (b) 7.296 
(c) 8.596 (d) 9.3296 


(e) None of these 
[IBPS PO/MT, 2013] 


156. What is the ratio of boys to girls only in the Marketing 


discipline? 
(a) 13:9 (b) 9:13 
(c) 9:11 (d) 11:9 


(e) None of these 
[IBPS PO/MT, 2013] 


157. The ratio of the number of boys in the Marketing 
and Finance disciplines both to that of girls only in 
the Finance discipline is: 

(a) 5:3 (b) 3:5 
(c) 5:4 (d) 4:7 
(e) None of these 
[IBPS PO/MT, 2013] 
158. By what percent is the number of boys in the 


Marketing discipline more than the number of girls 
in the HR discipline? 


1 

(а) 131% (b) 33-96 
3 3 

(c) 42% (d) 162% 


(e) None of these 
[IBPS PO/MT, 2013] 
159. The ratio of boys to girls enrolled only in the HR 
discipline is: 
(a) 10:11 
(c) 7:5 
(e) None of these 


(b) 9:10 
(d) 5:7 


[IBPS PO/MT, 2013] 


160. When X is subtracted from the numbers 9, 15 and 
27, the remainders are in continued proportion. What 
18 the value of X? 


(a) 8 
(c) 4 
(e) None of these 


(b) 6 
(d) 5 


[IBPS PO/MT, 2012] 


161. A certain amount was to be distributed among A, 
B and C in the ratio 2:3:4, but was erroneously 
distributed in the ratio 7:2:5. As a result of this, B 
received 840 less. What is the actual amount? 

(a) 3210 (b) 3270 
(c) 3230 (d) 8280 
(e) None of these 
[IBPS PO/MT, 2012] 


162. 373,689 are divided between A and B in the ratio 
4:7. What is the difference between thrice the share 
of A and twice the share of B? 


(а) 36,699 (b) 546,893 
(с) 520,097 (d) 526,796 
(е) 713,398 


ЇЇВР5 РО/МТ, 2012] 
163. What is the amount invested in Scheme ‘B’? 


Statements: 


I. The amounts invested in Schemes ‘A’ and ‘В?’ are 
in the ratio of 2:3. 
II. The amount invested in Scheme ‘A’ is 40% of the 
total amount invested. 
Ш. The amount invested in Scheme ‘A’ is €45,000. 
(a) Only I and II (b) Only I and III 
(c) Only II and III (d) АПТ, II and Ш 
(e) Only III and either I or II. 
[SBI Associates Banks PO, 2011] 


164. 20 boys and 32 girls form a group for social work. 
During their membership drive, an equal number 
of boys and girls also joined the group. How many 
members does the group have now, if the ratio of 
boys to girls is 3:4? 
(a) 75 
(c) 68 
(e) None of these 


(b) 86 
(d) 82 


[Andhra Bank PO, 2011] 


165. 53% of a number is 358 less than the square of 26. 
What is the value of 3/4 of 23% of that number? 
(a) 101 (b) 109.5 
(c) 113 (d) 103.5 
(e) None of these 
[Corporation Bank PO, 2011] 


166. The ratio of the present ages of Anju and Sandhya 
18 13:17. Four years ago the ratio of their ages was 
11:15. What will be the ratio of their ages six years 


later? 
(a) 3:4 (b) 7:8 
(c) 5:4 (d) 6:5 


(e) None of these 
[Corporation Bank PO, 2010] 


167. When 30% of one number is subtracted from another 
number, the second number reduces to its 4/5. What 


18 the ratio of the first to the second number? 
(a) 4:7 

(b) 3:2 

(c) 2:5 

(d) Cannot be determined 


(e) None of these 
[Allahabad Bank PO, 2010] 


Directions (Q. 168—172): Study the information carefully 
to answer the following questions. 


On the occasion of an opening ceremony of a sports 
event, in a stadium, there are 600 players who are 
participating in four different events, that 1s, Athletics, 
Table Tennis, Kho-Kho and Lawn Tennis. The ratio of 
male to female players 1$ 11:4. 30% of the female players 
are participating in Athletics. 10% of the female players 
are participating in Table Tennis. The remaining female 
players are participating in Kho-Kho and Lawn Tennis 
in the ratio of 1:3. The ratio of male players who are 
participating in Athletics and other events together is 3:5. 
4% of those male players who are not participating in 
Athletics are participating in Lawn Tennis. Remaining 
male players are participating in Table Tennis and Kho- 
Kho in the ratio 5:3. 


168. 


169. 


170. 


171. 


172. 


Ratio and Proportion 7.23 


What is the ratio of the male players participating 
in Lawn Tennis to the female players participating 
in Table Tennis? 
(a) 11:72 
(c) 11:16 
(e) None of these 


(b) 11:38 
(d) 16:13 


[Indian Bank PO, 2010] 


What 1s the total number of players (both males and 
females together) participating in Table Tennis and 
Athletics together? 
(a) 360 
(c) 374 
(e) None of these 


(b) 358 
(d) 396 


[Indian Bank PO, 2010] 


What 1s the ratio of the female players participating in 
Lawn Tennis to those participating in Table Tennis? 
(a) 9:5 (b) 4:7 
(c) 7:4 (d) 9:2 
(e) None of these 

[Indian Bank PO, 2010] 


What 15 the difference between the male players 
participating in Kho-Kho and the female players 
participating in Lawn Tennis? 
(a) 27 (b) 31 
(c) 83 (d) 76 
(e) None of these 

[Indian Bank PO, 2010] 


What is the total number of female players who are 
participating in Athletics and Kho-Kho together? 
(a) 68 (b) 72 
(c) 58 (e) 67 
(e) None of these 

[Indian Bank PO, 2010] 
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(b) 140. 
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ANSWERS 


ExERcisE- | 


= 


. (b) Let x be the fourth proportional, then 


60:48:30:x or, su 20 
48 


x 


_ 30x38 





= = 24. 
60 
2. (с) We have, 27:72::x:8 or, ИР, 
72 8 
8x27 
“x= = 
72 
3. (a) Let x be the third proportional, then 
4:42::42:x or, sd = 2 . 
42 х 
ИВ: ДИ 
4 


4. (a) We have, ог, х2 = 18 х 8 


ог, х = 4144 


5. (b) Let x be the third proportional. Then, 
0.8:0.2::0.2:x or, 08 = 02 
02 х 





13. 
26. 
39. 
52. 
65. 
78. 
91. 
(4) 104. 
(а) 117. 
(а) 130. 
(с) 143. 
(а) 156. 
(с) 169. 





6. (c) Let x be the fourth proportional. Then, 


0.2:0.2::0.2 x or, n 
012 x 
_ 0.3х0.12 


0.2 


= 0.18 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
. Ratio of the income of A and В = 2:5. 


11 11x5 55 
(а) =- ==. 
14 14x5 70 


Consequent = 70. 





. (©) Let x be the mean proportional. Then, 


64:x:: x:81 or, — or, x? = 5184 or, x = 72. 
Х 


. (b) Let x be the mean proportional. Then, 


0.25:x:x:0.04 or, шан ыг 
х 0.04 
Or, x? = 0.01 ог, x = 0.1 
(b) Here, а = 3, b = 4 and x = 420. 


ах _ 3x420 

















The first number = = 180. 
a+b 3+4 
and, the second number = PROCU ЭН 240. 
a+b 3+4 
(c) Here, a = 9, b = 5 and x = 1050. 
Number of boys = В 675. 
a+b 9+5 
(a) We have, a = 5, b = 7, c = 13 and x = 1200. 
Sare otha =e ass 
a+b+c 5+7+13 
and, share of C = Е 624. 


atb+c 5+7+13 


The difference between the shares of С and В = 624 — 


336 = 288 

(b) Here, а = 3, b = 4, с = 5 and x = 660. 
cx _ 5х660 | 

а-б-с 344-45 

(c) We have, a = 12, b = 15, c = 25 and x = 312. 





-. Share of Puneet — 3275. 











ах _ 12x312 
оне 12+15+25 77> 
Bo B. 19x32 _ 
а-б-с 12415425 
and, C= cx _ 25х312 — 150. 


a+b+c 12-15-25 
В-А= 18 and С-В = 60 
Thus, their ratio = 18:60 or, 3:10. 
(b) Here, а = 3, b = 2 and x = 600. 




















-. The price of a television set — 2 = 0 
a-b 3-2 
= 81200. 
(a) Here, a = 4, b = 9 and x = 35. 
The first number = 252 2808 = 28 
b-a 9-4 
and, the second number = бу = 22 = 63. 
b-a 9-4 


Thus, the product of the numbers = 28 х 63 = 1764. 


(c) Ratio of the income of A, B and C = 2:5:11. 


18. 


Income of C 
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Difference between income of A and B = $291. 


сх 11х 291 
b-a 5-2 





$1067. 





[Неге, a = 2, b = 5, с = 11 and x = 29 
(b) Here, 1, = 7, п, = 9, d, = 5 and 4, = 11. 


^ А:В:С = (n, X ny):(d, Хи,) 4, x 4,) 


19. 


20. 


21. 


22. 


23. 


(с) We have, n, = 3, n, = 


Thus, Suman pays = 


= (7 х 9):(5 x 9):(5 х 11) 
= 63:45:55. 
4, n4 = 5, 
d, = 4, 4, = 5 and d, = 6. 
A:B:C:D = (n, X n, Хи (4, X n, X nj) 
(dj X d, X ny(d, X а, X dj) 


=(3 X 4x 5):(4 х4х 5):(4 х5х 5):(4 X 5 х6) 
= 60:80:100:120 ог, 3:4:5:6. 

Thus, A:D = 3:6 or, 1:2. 

(c) We have, А:В = 4:3 and В:С = 5:4. 

Here, n; = 4, п, = 5, 4, = 3 and d, = 4. 


А:В:С = (n, X ny):(d, Хи) 4, X d;) 
= (4 X 5):(3 х 5):(3 x 4) 
= 20:15:12. 


(a) We have, А:В = 5:3 and В:С = 3:2. 
Неге, n, = 5, п, = 3, 4, = 3 and d, = 2. 


A:B:C = (n, X ny):(d, Хи) 4, X dy) 
(5 X 3): (3 х 3):(3 x 2) 
15:9:6 ог 5:3:2. 


Thus, А:С = 5:2. 
(а) We have, 4:B = 8:15, В:С = 5:8 and C:D = 4:5. 
Here, n; = 8, n, = 5, n, = 4, 4, = 15, d, 








8 and d, = 5. 
A:B:C:D = (ny X ny хп), X n, X nj) d, X d, X n4) 
(d, ха, ха.) 
(8х5 х 4):(15 X 5 4):(15 X 8 X 4) 
(15 X 8 x 5) 
160:300:480:600 or, 8:15:24:30. 

24 
8+15- 2430 


of the rent 


= 77 of the rent. 


(b) We have, А:В = 4:5 and В.С = 5:6. 
Here, л; = 4, m = 5, 4 = 5 and d, = 6. 


A:B:C = (n, X n5)(d, X п) (а, X 4.) 
= (4 х 5):(5 x 5):(5 x 6) 
= 20:25:30 ог, 4:5:6. 


Thus, ratio of money with Anju, Sanju and Manju is 4:5:6. 
Since, Anju has 3280, the amount of money Manju has 


280 
= a х 6 = $420. 
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24. 


25. 


26. 


27. 


28. 


29. 


(b) We have, 4:В = 3:5 and B:C = 4:7. 
Here, n, = 3, n, = 4, di = 5 and d, = 7. 
. А:В:С = (n, Хир) (4, X п), X dy) 
= (3 х 4):(5 x 4):(5 х 7) 
= 12:20:35. 
The total number of students = 201. 
The number of students in section А 


- E x 201 = 36. 


124 20435 
(a) We have, 4:B = 2:3 and В:С = 7:9. 
Here, n, = 2, n, = 7, d, = 3 and d, = 9. 
. A:B:C = (п, X ny):(d, X nj)(d, X d) 
= (2 X 7):3 x 7):(3 x 9) 








= 14:21:27. 
Since, the sum of the numbers is 124, the third number 
. 27 
is 14421427 х 124 = 54. 


(b) We have, 4:B = 3:2, B:C = 5:4 and C:D = 3:7. 
Here, n, = 3, n, = 5, пу = 3, 4, = 2, d, = 4 and d, = 7. 
^ A:B:C:D = (n, X n, X п.) (4, X ny X n4) (а, X d, 
х n3):(d, X d, X dj) 
= (3 X 5 X 3):(2 X 5 X 3):(2 X 4 X 3):(2 х4х7) 
= 45:30:24:56 
B's share of property worth $77500 is 











30 
= х - E 
GER. 77500 = $15000 


(а) We have, a:b = 3:5, c:d = 5:7 and x = 10. 
ax(c-d) | 3х10х(5-7) 
ad — bc (3х7-5х5) 
bx(c — d) 

ad — bc 

5х10х (5-7) 
(3x7—5x5) 


The first number — = 15 


and, the second number = 





(b) We have, a:b = 2:3, c:d = 5:7 and x = 4. 
ax(c — d) 
ad — bc 
2х4х(5-7) 
© (2х7-3х5) 
Бх(с-4) 
ad — bc 
_ 3х4х(5- 7) 
= (2х7- 3х5) 


The first number = 


= 16. 


and, the second number = 


= 24. 


(a) We have, a:b = 5:6, c:d = 4:5 and, x = 5. 
ах(4-с) 
ad — bc 


The first number = 


30. 


31. 


32. 


33. 


34. 


35. 








5х5х(5-4) 
= uL PAN 25 
(53х5-6х4) 
and, the second number = 1С] c) 
ad — bc 
6х5х(5-4) 
= ЕД д = 30. 
(5х5-6х4) 
(c) We һауе, a:b = 7:5, с:а = 4:3 and x = 6. 
The present age of Mahesh — one) 
ad — bc 
5х6х(4-3) 
^ (7х3-5х4) 
= 30 years. 
(a) We have, a:b = 4:3, c:d = 2:1 and x = 4. 
The present age of Sita — аи2-9 
ad — bc 
4х4х(1-2) 
^ (4х1-3х2) 
= 8 years. 
(b) We have, a:b = 5:8, са = 3:4 and x = 12. 
The first number — a gu) 
ad — bc 
5х12х(3-4) 
(5х4—8х3) 2 
and, the second number = EXC d) 
ad — bc 
8x12x(3- 4) 
= 24. 
(5x4-8x3) 


The sum of two numbers = 24 + 15 = 39 
(c) We have, a:b = 5:7, c:d = 35:59 and x = 25. 
ах(4-с) 
ad — bc 
5х25х(59-35) 
(5x59 —7x35) 
bx(d – с) 
ad — bc 
7х25х(59-35) 
(5x59—7x35) 
. The difference of two numbers = 84 — 60 = 24. 
(c) We have, a:b = 7:13 and c:d = 2:3. 

ad—bc 7х3-13х2 


The first number = 





and, the second number = 











х= end par c 
(a) We have, a:b = 12:17 and c:d = 2:3. 
. bc — ad 
The required number — cd 
- 17х2-12х3 =2. 
2-3 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


(b) Here, a = 7, b = 16, с = 43 and d = 79. 
bc — ad _ 16x43- 7x79 
^ (atd)—(b+c) (7+79)-(16+43) — 





k 5. 
(а) Неге, а = 15, b = 28, с = 20 and d = 38. 
ad — bc 
(а + d) - (bc) 
15x38- 28x20 
© (15438) - (28+ 20) 
="; 
(а) Неге, а = 8, b = 21, с = 13 and d = 31. 
Ёс-аа 
(а+ d) -(b4c) 


The required number — 





The required number — 


21х13-8х31 
© (8+30-(21+13) 
= 5. 
(b) We have, a:b = 3:2, с:4 = 5:3 and S = 1000. 
A's income — ase) 
ad — bc 
3x1000 x (3 —5) 
(3х3-2х5) 
= $6000. 
(а) We have, a:b = 5:3, с:4 = 3:1 and S = 2000. 
aS(d – с) 
ad — bc 
5x2000x(1—3) 
~  (5x1-3x3) 
= $5000 
and, the income of his wife 
bS(d-c) _ 3х2000х(1-3) 
ad — bc (5х1-3х3) 
= $3000. 
(d) We have, a:b = 9:4, c:d = 7:3 and S = 2000. 
cS(b — a) 
ad — bc 
7x 2000 x (4 — 9) 
(9х3-4х7) 
(c) Here, x = 60, a:b = 2:1 and c:d = 1:2. 
Required amount of water to be added 





Income of man 


Gupta's expenditure — 





= 170000. 


x(ad -bc) 60x(2x2-1xl) 
c(a * b) 1(2 41) 





— 60 litres. 


(b) The two given ratios are 12:5 and 4:3. 


In order to equate the antecedents of the two ratios, we 
write the second ratio as 12:9. 


Now, we have, a:b = 12:5, c:d = 12:9 and x = 14 
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The quantity of alcohol in the mixture 
_ ах _ 12х14 
© c-b 12-5 
44. (b) Here, a = 3 and b = 7. 
percentage quantity of silver in the alloy 
b 7 
= х 100% = |= | х 100% = 70% 
a+b 3-7 


45. (c) We have, a:b = 2:1, c:d = 4:1. 
Let the two alloys be mixed in the ratio х:у. 








— 24 litres. 





Then, percentage quantity of zinc in the new alloy 











Г ax 19 
== a+b саа х 10096 
x+y 
ee cay 
3 5 : 
= ууу | х100% 
10x -12y , 
= ва» X 100% exei) 


Since, the ratio of zinc and copper in the new alloy is 3:1 
percentage quantity of zinc in the new alloy 


шэг x100% = 200 
3-1 4 





90 ог, 57% 8402) 


From (1) and (2), we get 


10x+12y 3 
[DEGERE ИН? Or, 


- 40x + 48y = 45 (х+ 
15(х+у) 4 шан +» 


or, 5x = 3y or xy = 3:5. 
Hence, the alloys should be mixed in the ratio 3:5. 
46. (a) Here, a:b = 5:1, c:d = 7:2. 
Let the mixtures of the two containers be added together 
in the ratio of x:y. 
percentage quantity of milk in the new mixture 











ах | су 
= a+b c+d x 100% 
x+y 
5x ТУ 
45x +42 
-1-6--9 | x100% = 221129 y 100% 
x+y (ry 








Since the percentage quantity of milk in the new mixture 

is 80% 
45x+42y 
54(x + y) 

=> (45x + 42y) X 5 = 4 54(х + y) 

= 225x + 210у = 216x + 216y 

= 9x = бу ог, ху = 2:3. 


х 100% = 80% 
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Ехєкс15Е-2 
(Вл5Ер ON Memory) 







































































1. (а) А В С 1872 
Present students = 6x 8x 7х 8. (с) Share of B + C = ga OTS) = 74056 
New strength = 6x 1.2х 8х115х 7x 1.2х 9. (d) We can not find the value without knowing any 
N . ‚| | 22 absolute value in rupees, 
ша = = р _ р 21 10. (c) Difference between amounts of X and Z 
| 11172 11172 
2. (c) Let the books distributed Бу a man, a woman and a ~ 3+9 SORS c 
child be 5x, 4x and 2x respectively. 
Бас 6х+6 15 
No. of books distributed in Ist day 11. (d) We have СЭР 
= 7х5х+5х4х+8х2х = 71x 
102х + 102 = 105x +90 
No. of books distributed in IInd day i ЭРЭ 
= 7х5х+3х4х+5х2х = 57x х= 1022904 
And No. of books distributed іп Шта day р 
= AxSr4sxaAxtdxOx = Abr -. Age of Neeraj = 7 X 4 = 28 years 
578 
2000 ард? Е =. л 
Tx + 57x + 46x = 2000, x = Su 12. (a) Kiara's share mod = 3238 
2000 : ; ; : 
57x = Х 57 = 650 (Approx.) 13. (e) According to the given informations. 
174 20-х 3 
| а_4 => огх = 16 
3. (d) Go through the options. 9 75 32-х 4 
a.b=9X4= 36 Now, present strength of the social group 
4. (b) The required ratio = 20 + 32 + 16 + 16 = 84 
5x130 6x125. 125 14. (b) Amit's new share 
~ 100 100 100 2800 
= : Я = х5 +200 = 1200 
= 650:750:1000 51643 
= 13:15:20 Ў 2800 
5. (c) We have Sumit's new share — a =1400 
20% of the first number 3585 
= 50% of the second number Vinit's new share — x34 200 = 800 
54643 
ASUS ъд, reqd. ratio = 1200:1400:800 
2nd number 20 
= 6:7:4 
6. (e) 4k -6 15. (b) Let x, y and z be the 2r units 
5k -100 7 лох =20% ofz, у = 50% of z 
or, 28k = 30k — 600 2 2 
> х ‚У >5х=2у 
ог, k = 300 5 2 
. 4k = 4 x 300 = 1200 22 
7. (с) Неге А:В = 125:100 = 5:4 у 5 
В:С = 75:100 = 3:4 16. (4) A 3 30B 5 40С 8 56 
A : B : С | B 4 WC 7 56D 9 63 
5 4 _ 4_А В C 30 10 
3 : 4 D B С D 63 21 
x : x : х 5 2 2 5 10 
5х3 4х3 4х4 17. у 225, 2574 22x 
1.е.,15 : 12 : 16 b 7d 3b 3 7 21 
A's share = |> х817=5285 HEX ше. 9.10.30 








zs =—х—=—х——= 
(15+12+16) bd b d 7 21 147 


18. 


19. 


20. 


21. 


22. 


23. 


(a) Let the two numbers be x and y. 








x 2 x-2 1 
y 3 у+2 2 
=> 2x-4=yH2 
=> 2Х-уз 
2 
> ge уб 
3 
= 4у – 3у = 18 у= 18 
> х= 12 


х+у+ 12 + 18 = 30 
(d) 768, 000 are divided in the ratio TY ,ie., 8:4:5. 


Difference of the greatest and the smallest part 
_ 8-4 
| 8+4+5 





x 68000 


- 4 6800 - 16000 
17 


(d) let the tow numbers be x, y and 2. 








1 2 
хэ-5, у= Е, z=—k 
2 P 3 
| 3 1 
Given: >k ——k = 36 k= 144 
4 
х = 72, у= 96, z= 108 





(a) Let 7, and Г, be the incomes of two persons and Е, 
E, be their expenditure respectively. 


dcn En 

L 3 E, 5 
and 1, — E, = 2600 -401) 
L,- E, = 1800 
= 3h 35 1800 

9 

= 271,-27E, 1800 x 45 #0) 
=> 271 -27Е = 2600x27 (3) 


From (2) and (3), we get 
2E, 21800 x 45 — 2600 x 27 


Е, = 900x45 —1300 x 27 = 100(405 — 351) = 5400 

I, = 8,000; J, = 4800, i.e., 
The incomes of the two persons are 48000 and 4800 
respectively. 


(c) Suppose 18 Kg each is melted. Ratio of gold and 
copper in one alloy will be 14:4 and in another 7: 11. 
Ratio of gold and copper in the new alloys 
С = 14 + 7:4 + 11 = 21:15 = 7:5. 
х 6 x. 12 


с = — = 
927 jon v 





24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 
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*4 12: 
x-y 14 y 14714 
x+y 19 x , 19 12 19 
y 7 
5 14 
= —+— = |, 
19 19 


(c) Annual incomes of A and В are 4k and 3k, say. 
Annual expenditure of A and B are 3L and 2L, say. 
4k — 3L = 600 
3k – 2L = 600 
=> k= 600, L = 600 
Difference in incomes of A and В 
= 4k — 3k =k = 600. 


Jan pue =p 








(a) Ratio of milk and water 
ДНР ДЕНЕ: 
5 10" 15-8. 10 15 
18+21+22 12+9+8 












































== = 61:29. 
30 30 
х? 36 61 
2 y —+1 1241 — 61 
(c) x ту y 2 29 29. M 
Xy ww 4 36 ., 11 11 
y? 25 25 
a b c 
(a) k => a = 5k, b = 7k, с = 8k 
5 7 8 
atb+c 20k 
a Sk _ 
a b c 
b —-—z—zzk 
0» 2 3 4 
> a-2k, b= 3k, c = 4k 
] 11 1 1 1 111 
=> oe = . . = VL 
abc 2k 3k kA 234 
х y 
d К = х = 8К, 9k 
(d) во У 
5x-4y 40k-36k 4 2 
3x-2y 24k+18k 42 21 
(a) x = 3k, y = 4k, say 
х-5_2 m M, 22.36 26 
y-5 3 4k-5 3 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(a) Suppose income of Anil and Sunil are 5k and 4, 
respectively. 
Expenses of Anil and Sunil are 4L and 3L. 
5k — 4L = 1200 
4k -3L = 1200 = k= 1200, L = 31200 


(b) Let the number of one-rupee coins, 50-paise coins 
and 25-paise coins be 2k, 3k and 5k, respectively. 


2k X 1 + 3k 0.50 + 5k 0.25 = 114 

=> 2k + 1.50k + 1.25k = 114 

=> 475k = 114 

> k= 24. 

(a) Let number of females = Р 

Suppose 160 males get 716k and F females get 321 k 
160 x 4 = 16k 

> k=40 
Е females get $840 





Number of females — ха = 280. 


(c) Let k Kg of Ist variety, k Kg of 2nd variety and 2k 
Kg of 3rd variety of tea are mixed. 
Let price of the third variety = &x per Kg 
126k + 135k + x(2k) = 153% + k + 2k) 
=> x = 175.50. 
(c) Let the numbers be ЗК and 4k 
3k+50 7 
4k+50 9 
Sum of the numbers = 7k = 700. 








k = 100 





(d) Suppose A's share = 33K 
B's share = 74k 
16 
C's share = & S 
Rs370 are divided among A, B and C in the ratio 
9:12:16 


9 
A's share = — x370 = $90. 
37 


Opes >B+G>1 
G 


3(B + G) > 3. 
(d) Let the incomes be 4k and 7k and expenses be 11L 
and 20L, respectively. 


=> 4k - 11L = 400 
7k — 20L = 400 
= k= 1200, L = 400 
Monthly incomes are & 4800 and $8400, respectively. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


51. 




















2:5:12 
tqctre- = 
ib od pb+qd+rf 2 


pb+qd+rf 











x 3 x y 





=k 








y 1 3g 
x! -y E 27k? - k’ 
ety Nk +k ` 

(a) 10% of m = 20% of n 
Ho 





n Г 
(a) 2!5:205 = 2 42 : V2 = 2:1. 


m 3 


5 х= ЗК, у= К 


=> 10m = 20n 








(с) If m:n = 3:2 





+ 
thien 4m+5n _ 2 Е 


EUN 3 
4m —5n fas mcam 





(c) Let the two numbers be 6x and 7x, respectively. 


6x-n 16 А 
< 27 (п = smallest integer) 





7х-п 
or, 126x — 21n < 112x - 16n 


ог, 14х < 5n 














п> —х 
(а) Bom ВЕ, Then, 
b" 3e > 
2 3 
a+b 008 з? 5x4 20 
btc 4,5, 9, 9x3 27 
4 4 
(c) Let the two numbers be a and b, respectively. 


Then, а + b = 40anda- b = 4 
On solving, we get a = 22, b = 18 
Ratio = 22:18 = 11:9. 
82-50 





(a) List price of book = 
Neeta bought the book in 
275 x 0-70 = $192.50. 


х100 = $275 


52. (b) The man cannot purchase more than 8 bags 
Cost of 8 bags = 8 x 200 = $1600 
Remaining amount = $(1810 — 1600) = 3210 
In 3210, the man can purchase 
= 3 bottles 
70 
Required ratio — 8:3. 


53 (b) We have, ©=2 and 7—2 
b 3 5 





a:b:c = 8:12:15 

а2:52:5с = 64:144:180 = 16:36:45. 

(1-5)(27-17)х40 2х10х40 
27х5-17х7 — 16 


55. (4) = 50. 











504x13 (504x11 
56. (а) 2—— 1 а 


| | 12} = 91:81. 
(13 +11) 13-11 
57. (d) 5х - 3y = 1800 
6x — 4y = 1600 
Solving the two equations, we get 
x = 1200 .. Monthly income of B = 6 x 1200 





= $7200. 
58. (d) Required difference = == 200085. х (6 – 4) 
(4+5 +6) 
= 1200. 
59. (а) 200 x (5х5-3 x3) E 200 x16 
3(5+3) 3х8 
_ 400 
a gram. 
60. (a) A B С 
5 2 
7 13 
5х7 : 2х7 ; 2х13 
ог, 35 : 14 : 26 
_ 14x 7500 
Hence, share of B — 35+14+26 


= $1400. 
61. (c) Quantity of zinc in brass 





x 100 = 7х 5 = 35 Kg. 





71347 
62. (с) А:В:С = 2:3:4 
ог, С Жош and, LE 
B3C 4 A 2 
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8 
64. (c) Let the numbers be 25 апа 27 


3х+30 
2 E 
^ 8xt45 3 

3 
3х+30 3 2 3х-30 4 
8xt+45 2 3 ° 8х-45 9 








Or. 

















or, x — 18. 


greater of the numbers -5 х 18 = 48. 
3 


65. (c) Let the number of students in three classes be 2x, 
Зх and 5x 
Now, according to the question 
2х + 40:3х + 40:5x + 40 = 4:5:7 
2x+40 А or, 10x + 200 = 12x + 160 
3x+40 5 
x = 20 
total number of students 
= 2x + 3x + 5x = 10x = 10 X 20 = 200. 


66. (a) Let the incomes of two persons be 5x and 3x and 
their expenditures be 9y and 5y. 





Or, 





According to question 
5x — 9y = 1300 841) 
Зх — 5у = 900 0) 
By solving equations (1) and (2), we have х = 800 
persons income = 5 x 800 = $4000 and 
3 x 800 = $2400. 
68. (a) Area of equilateral triangle with side 4/2 


1 





Area of the square with side 1 — 1 


Required ratio — 43:2. 





7x43 гэр 
69. () ZEY не: 
ME UE. 
y 
Bor. {38 
Nu Me A 
gu ug ? 9 3 
4 4 
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70. 


71. 


72. 


73. 


75. 


76. 


77. 


25 10 


a 5 с 2a 











(b) ; х 
b Td 2b 3 7 21 
ac _ 50 
bd 147 
ac:bd = 50:147 
A 2B 4C 6 
(b) , ‚== 
B 3C 5D 7 
48 


(d) Let the number be 26 =k and =k 


3 1 
—k-~k=36 => k= 144 
4 2 


The numbers are 72, 96 and 108. 
(b) Let the number of girls and boys be 4k and 5k, 
respectively. 

4k=212 > k=53 

Number of boys = 5k = 265. 


(b) a:b = ас = 2:3 
9 3 
bic = EE = 4:5 
7 14 
cid = ка = 6:7 
5 10 
Now, a:b = 2:3 
bic = 4:5 
c:d = 6:7 
a:b:c:d = 48:72:90:105 
= 16:24:30:35. 
(a) Let the incomes of A, B and C be 7x, 9x and 12x 


respectively, and the expenditures 8y, 9y and 15y, 
respectively. We have to find the value of 


(7x — 8y):(9x — 9y):(12x — 15у) 


Also, 7x — 8у = л 


7х 
— ЕА =8 
or, 7x 1 y 
х_32 
y 21 
Now, (7 X 32 — 8 21):(9 x 32-9 x 21) : (12 x 32 - 
15 x 21) = 56:99:69. 


Or, 


5 
(a) Amount of copper — 7 х 17.5 = 12.5 Kg 


2 
Amount of zinc — 7 Х 17.5 = 5 


Now, the amount of zinc = 5 + 1.25 = 6.25 
— 6.25 Kg 
Required ratio = 12.5:6.25 = 2:1. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


(a) The ratio of number of coins 
100 41x100 tg 100 
100 50 25 


= 13:22:28 


= 13 x 





22 
No. of 50 paise coins = moe = 132. 











(b) —= aet m. С 
3 4 5 8 12 15 
11 
d) 4:В = —:-— = 3:2 
(4) 33 
TE 
В:С 33 = 3:2 
А В B С 
—=— and —=— 
37 2 32 
А В С 
=> = =”, 
9 6 4 
(с) If $117 are divided in the ratio ЗҮ that is, 6:4:3 


among P, Q and R, then 
Share of P = $54 
Share of О = 336 
Share of В = 327 


If $117 are divided in the ratio of 2:3:4 among, P, О and 
R, then 


Share of P — 326 

Share of О = $39 

Share of В = $52 

(d) 17k x 0-10 + 6k x 0-25 = 112 

= 1-7k + 1-5k = 112 => 3-2k = 112 > k= 35 
No. of 10-paise coins = 17 x 35 = 595 

(c) 24-38 








and 4B =5С 


юр» Ви | Зэ 





х 
Ix Р alx Ow Sia 


U в 
I a | 
meld ll 
сл 
oo 


(a) 


= < 





x+y 
Divide numerator and denominator by у? 


2 2 
Ser (1) 260254 
y OM 1 3 
x 





2 2 4 
zl (1) “үн? 
1 1 





85. 


86. 
87. 


88. 


89. 


90. 


91. 


(c) Jo 

(c) 1:10 = There must be atleast 11 marbles in the jar. 
(c) When there are eight people, the share of each person 
is Я of the total cost. 

When there are seven people, the share of each person 
is 5 of the total cost. 


Increase in the share of each person 
1 1 l l^ ze ёл 1 
- ‚ Le., .е. 
78 56 7 8 7 
of the original share of each person. 











(a) Number of people having characteristic Х 





= 10 + 30 = 40 
Number of people having characteristic Y 

= 10 + 20 = 30 
Required ratio = 40:30 = 4:3. 


(c) Let the first and second numbers be x and y, respectively. 
Then, x +y = y о, х= ту 
xiy = 7:3. 
(а) Let the sums of P, О and Р be бх, 19x and 7х 
Total sum = 6x + 19x + 7х = 32x 
From the question, 
6x:19x + 200:7x — 200 = 3:10:3 
i.e. 6x = 7х — 200 
x — 200 
Total sum = 32 x 200 = $6400. 
(c) Let the man have 3x 





| Lm x 
Amount given to his wife — 2 


Remaining — x — a nu 
2 2 
: e 5r do ox: 
Amount given to each son = —х—х- = — 
2.3 3. 9 


Amount given to each daughter 


х х 1 x 
= ———|x— = — 
Е z) 4 24 





x = 7480000 
Amount gives to each son 

= 480000 х 5 

= 53333.33. 

5 
(Tea peE (1) 

Q 8 8 
P+4 2 
Q+4 3 





93. 


94. 


95. 


96. 


97. 


98. 


99. 


Ratio and Proportion 7.33 


ог, ЗР + 12 = 20 + 8 
or, 20 - 3P = 4 -402) 
Putting value of P from equation (1), we get 
50 
20-3|-5-1-4 
2-39) 
= О = 32 years. 
Р 5 7Р 
b = = = or, Q= — 
n" 9 7 5 
Case I: О - (Р-+6) = 2 о, О=Р+8 


£ = P + 8 or, 7P = 5P + 40 


T 
Poe Os x 20 
О = 28 
Р + О = 20 + 28 = 48 years. 
Case П: (P+ 6) - Q-2 
7 
QI qoc cord cU aad xr 
P + Q = 10 + 14 = 24 years. 
(d) P:Q:R = 5:8:12 
Total shareofQandR 8-12 _ 20 
share of P 5 5 


Thus, we see that no new information has been given in 
the question and therefore P's share cannot be determined. 


= 4. 





(b) Ratio А:В = 3:2 
and А:С = 2:1 
А:В:С = 6:4:3 


Profit share of B = = х 1,57,300 = 748400. 


(d) Here, neither the total amount nor the individual 
amount is given. So the share of Q cannot be determined. 


(b) 30% of I +1 = 1 x 120 
100 





or, Ziy mati 
10 10 
88 Spe 
10 10 
> СП = 23. 
(a) Let the salaries of A and B be 9x and 4х. 
9х X 25 - 5175 
100 
х х = 500 
. Salary of В = 500 x 4 = $2000 
(c) Sohan — Mohan - 10 (1) 
Mohan-5 _ 1 
Sohan-5 2 
=» 2 Mohan — Sohan = 5 (2) 


On solving (1) and (2), we get 
Mohan = 15 years and Sohan = 25 years. 
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100. 


101. 


102. 


103. 


104. 





«p^ v 
(b) E 
3P 
— Q- 341) 
did: еа IRE 
0-4 1 
ог, P+4=20+8 
or, 20=Р-4 (2) 


Solving equations (1) and (2), we get 
P = 28 years. 


(b) Required difference between Monu's and Raju's 
shares 





= 3-2 x 125000 = 412500. 
24345 
(b) Ram Shyam 
7 8 
4 9 10 
Present age of Ram — маш 
9х8-10х7 
= 14 years. 


(d) Suppose the salaries of A, B and C were 300 k, 500 k 
and 700 k, respectively. 


After increment, salary of 

А = 300 К + 5096 of 300 = 450 К 

В = 500 К + 50% of 500 К = 800 К 

С = 700 k + 50% of 700 К = 1050 К 
Hence, new ratio of the respective salaries of A, B and C 
= 450 k:800 К:1050 k = 9:16:21. 


(d) let A's income, B's income, C's income and be 37x, 
9x and 712x, respectively and their expenditures be $8у, 
Х9у and $15у respectively. 








Therefore, 
7x 
7х — 8y = rag 
= 4(7х – 8y) = 7х 
= 28x — 32y = 7x 
= 28x — 7х = 32у 
= 21x = 32y 
_ 21x 
> уз 32 


: 7 
A's saving = эх 
y 
B's saving — 9x — 9y 


21 
= 43-22|н9 32% уу 
32 32 


_ 9хїїх _ 99x 


32 32 





C's saving — 12x — 15y 








= 49% 15x 21x Е 69х 
32 32 
Hence, the required ratio 
7x 99x 69x 
4? 327 32 
= 56; 99; 69 
105. (c) Let k be the third proportional of 38 and 15 
38:15::15:А 
i 15x15 
38 


106. (c) Let the amount of Р, Q, R be 33x, 35x and 37x, 


respectively. 
7x — 5x = 4000 
x — 2000 
Total amount received by P and Q together 
= (3 + 5) x $2000 
= $16000 
107. (b) А:В:С = 5:4:7 
120 125 . 120 























After increasing ratio — 5 X 4х их 
100 100 100 
= 600:500:840 
= 30:25:42 
108. (c) Suppose the number of sweets is = x. 
х DN MN. 
450—150 450 
LM 
300 450 
3x-2x _ 
900 
x = 2700 
Number of sweets to each children 
_ 2700 _ 
300 
12 
109. © >=- = 2 
2у 7 y 7 
81] 121 
хәр. W УУ e з= A 
x+y 19 287) 19 12 19 
y 7 
5 14 
= —+— = 1. 
19 19 


110. (c) Annual incomes of A and B are 4k and 3k, say. 
Annual expenditure of A and B are 3L and 2L, say. 
4k — 3L = 600 
3k — 2L = 600 
= k= 600, L = 600 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


Difference in incomes of A and B 
= 4k — 3k = k = 600. 





a b с 
-=-=-=А : 
а л 
Given: NE 

d 125 
EE Cx eq 
b c 
> k= 2 
5 
Ь 
Now, 2 = Bu =? = t 
с b с 25 
(a) Кано of milk and water 





3e 1 ГТ, 4 
ВН pura 





5 10 155 10 15 
_ 18+21+22 12+9+8 
30 ` 30 
= 61:29. 


(c) Total consumption of electricity 

= (10 х 16 X 8 +3 х 10 X 8) units 
(1280 X 240) units 
= 1520 units 


(a) Suppose income of Anil and Sunil are 5k and 4k, 
respectively. 


Expenses of Anil and Sunil are 4L and 3L. 
5k — 4L = 1200 
4k — 3L = 1200 

= k= 1200, Г = 31200 


(a) Speed of the Tractor — 883 =30 Km/h 
2 
Speed of the Jeep — 30x = 75 Km/h 


Speed of the Car = 2 X 75 = 45 Km/h 


Average speed of Car and Jeep together 


- 245-60 kmh 





(a) Let number of females = F 

Suppose 160 males get $16 k and F females get 321 k 
160 x 4 = 16k 

> k=40 
Е females get $840 


Number of females — M — 280. 


(c) Let k Kg of Ist variety, k Kg of 2nd variety and 2k 
Kg of 3rd variety of tea are mixed. 


Let price of the third variety = &х per Kg 
126k + 135k + x(2k) = 153% + k + 2k) 
=> x = 175.50. 





118. 


119. 


120. 


121. 


122. 


123. 


124. 


Ratio and Proportion 7.35 


(a) Total = 950 coins 


Ratio of coins before = (20x + 25):(73x + 15): 
(83x + 30) (Lalita: Amita:Neeta) 


Now, 20x + 25 + 73x + 15 + 83x + 30 = 950 
176x = 880 
Amita = 73x + 15 

= 73 X 5 + 15 = 380 coins 

(d) Suppose first number is x and second number is y. 


x=5 


у = 0.3х = E 
5 

y — 0.8у = 0.3х 

0.2у 2 0.3 x 

х 2 

» 3 


(d) Suppose A's share — 33K 
B's share = 84K 


16 
C's share — Ta 


3370 are divided among A, B and C in the ratio 
9:12:16 


A's share — Э 370 — 890. 
37 














End nef ue 
(©) — = ТУЗ 
24 25 2и 
т +n — +0 — 
тр+т+ої _ 3 3 За 22, 
тд + пу + ои mq + пу + ou 3. 
82-50 


(a) List price of book = aa О = $275 


Neeta bought the book in 

275 х 0.70 = 3192.50. 

(b) The man cannot purchase more than 8 bags 
Cost of 8 bags = 8 X 200 = $1600 

Remaining amount = 3(1810 — 1600) = 3210 

In 3210, the man can purchase 


210 
—— = 3 bottles 
70 


Required ratio — 8:3. 

















2 b 4 
(b) We have © = © and, ^ = 
b 3 c 5 
> ай and, 2,2 
2 3 4 
а b с 
N - E 
12 15 
a:b:c = 8:12:15 


а?:6?:6с = 64:144:180 
= 16:36:45. 
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200х(5х5-3х3) 
3(5 +3) 


200х16 
3х8 





125. (а) 


126. (а) А В C 
5 2 
i 13 

5х7 2х7 

ог, 35 14 


2х 13 


14x 7500 
35-14 4 26 
$1400. 


Hence, share of В = 


127. (c) Let the numbers be x and ах 


3x +30 


2 
дог Эн 
3 


3х+30 3 3x +30 4 
х = — OF, шоо ис 


8x+45 2 3 8x +45 





2 als 
2 








2 
3 





а 
3 





Or, 








greater of the numbers — Н х 18 = 48. 


128. (c) Let, the number of students in three classes be 2x, 


3x and 5x. 

Now, according to the question 

2х + 40:3х + 40:5x + 40 = 4:5:7 
2x+40 4 

3x440 5 

10х + 200 = 12х + 160 

х = 20 

Total number of students 








Or, 


Or, 


2x + 3x + 5х = 10x 
= 10х20 = 200. 


Area of equilateral triangle with side V2 
1 


129. (a) 


= УЗ „(зу 2 Уз 
4 2 
Area of the square with side 1 = 1 
Required ratio = 43:2 . 
2 3 








130. (d) Let, the number be 23 —k and —k 
25523 4 
3% 23 36 => k= 144 
4 2 


The numbers аге 72, 96 and 108. 


131. 


132. 


133. 


134. 


135. 


cid = 


Now, a:b = 2:3 
bic = 4:5 
c:d = 6:7 
a:b:c:d = 48:72:90:105 
— 16:24:30:35. 
(a) Let, the incomes of A, B and C be 7x, 9x and 


12x respectively, and the expenditures 8y, 9y and 15y, 
respectively. We have to find the value of 


(7x — 8у):(9х — 9у):(12х — 15y) 


7х 7х 
Also, 7х — 8у = — or, 7x - — = 8 
у 4 7 у 


DNE. 

y 21 

Now, (7 X 32 – 8 x 21):(9 x 
:(12 x 32 — 15 x 21) = 56:99:69. 


Or, 


32-9 x 21) 


(a) Amount of copper -3 х 17.5 = 12.5 Kg 
А 2 
Amount of zinc = а х 17.5 = 5 
Now, the amount of zinc = 5 + 1.25 
= 6.25 = 6.25 Kg 
Required ratio = 12.5:6.25 = 2:1. 
(c) If 3117 are divided in the ratio ҮҮЛ that is, 6:4:3 


among P, Q and R, then 
Share of P = $54 
Share of О = 336 
Share of К = 327 


If 3117 are divided in the ratio of 2:3:4 among, P, Q and 
R, then 


Share of P = 326 
Share of О = 339 
Share of К = $52 
(а) Son: wife = 3:1 = 9:3 
Wife:daughter = 3:1 
Son: wife: daughter = 9:3:1 
Sum of ratios = 9 +3 + 1 = 13 
Let, total wealth be x. 
Son’s share — daughter's share = 710,000 


Эх х _ 19900 
13 13 


Ratio and Proportion 7.37 





яг 142. (с) А:В:С = 2:5:4 
9х-хХ —10000 (с) | 
Sum of ratios = 2 + 5 + 4 =11 
= 8х-130000 -. Required difference = (s - 2] х126.50 
130000 ~ =16250 





= x 126.50 = 734.50 


136. (c) Boys = x, Girls = z - x 
143. (b) Number of one-rupee coins = x 











: 2-х х 
Part of girls = -1-- . . 
2 2 Number of 50-paise coins = 4х 
137. (c) Let the third proportional of 12 and 18 be x. Number of 25-paise coins — 2x 
Now according to fhe questions . Ratio of their values dy per =2:4:1 
12:18 = 18x 2 4 
18х18 
you 597 -. Value of 50-paise coins = ш х56 
12 2+4+1 
138. (a) Marks in English = 2x 
- 5 А 25 x56-332 
Marks in Mathematics — 3x 7 


Marks in Science — x -. Their number = 32 х 2 = 64 


Now, according to the question, ни. 
144. (b) Let the original number of students be 4x, 6x and 9х. 


оаа Now, according to the question, 


6x «180 х= 30 




















4х+12 7 
139. (b) Let the numbers be 2x, 3x and 4х. 6x +12 - 9 
Now, according to the question, = 42x + 84 = 36x + 108 
(2х)? + (3х)? + (4х)? 21856 => 42x - 36x = 108 —84 
=> 4x +9x° +16х? 21856 => 6x224 
29x! 21856 <> х’=1856+29 = 64 > x=4 
х= 4/64 =8 “. Required number of students = 4x + 6x + 9x 
Numbers = 16, 24 and 32 = 19х = 19 х4 = 76 


145. (а) Let the numbers Бе 5x and 4х 
Now, according to the question, 


140. (b) Let x:y = 3:2 = 9:6 and 














yz = 3:2 = 6:4 
х:у:2 = 9:6:4 srx A n2 
Now, according to the question, 
9a + 6a + 4a = 342 > 2x= 12 
19a =342 а-342-19:-18 > x=6 
А =18х9 =162 “. Second number = 4x = 6 X 4 = 24 
PEDI 18 ^ 50% of 24- 24x 20. 212 
С > 18х4 = 72 100 
141. (© в. 146. (d) Amit’s income = $Зх and his expenditure = $5у 
2 3 4 Veeri's income = 32x and his expenditure = $Зу 
A 
2525 ^ A:B:C =2:3:4 и. 3x = 5y = 2х -3y 
2 3. 4 
=> х= 2у 
Агь 2900 = 200 /. 3x — 5y = 1000 
3 => 6y- 5y = 1000 = y= 1000 


Amit's income = 3x = &(3 х 2000) 


с> 4 «990 = 8400 
9 = $6000 
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147. 


148. 


149. 


150. 


151. 


(c) Pa oR 


= РОК = k (constant) 
> к= 75 Хбх 12 
= РОК = 75 х6 х 12 
When, О = 5 and А = 10, then 
Рх5 х 10 = 75 х6х 12 
75х6х12 
510 — 


108 





(b 8X A2 BX122 6x C 
84 12B 6C 


24 24 24 
4 B.C 
4 





> —=—= 
3:2 


A:B:C = 3:2:4 


B's share = ( 


2 
— CL — x 864 
34-244 


= {$ х 864 = $192 


(b) Women = spo 1250 2161250 


Men = 311250 — 161250 = 150000 
Total number of literate persons 


z ОО ода 
100 





= 12900 + 36000 = 48900 

(a) Let the incomes of A and B be 32x and &х respectively 
and their expenditures be 45у and 33y respectively. 

A's savings — 5х 5000 = $4000 


B's savings = $1000 

2х — 5y = 4000 e) 
x — 3y = 1000 8402) 
By equation (1) X 3 — equation (2) X 5, we have 
6x —15y – (5x -15y) 212000 — 5000 = 7000 
=> бх-5х = 7000 
=> x=%7000 





(b) Let the numbers be x and y, where x > y 
Now, according to the question, 

x+y 5 

x-y 1 

(By componendo and dividendo) 
KEYRA 5l 

5—1 





— 





Xty-xty 
x 6 3 
LI —=—=— 
y 4 2 


152. (b) Let the initial number of employees be 9x and the 


employer gives &14у as wage to each. 

Now, according to the question, 

9x X 14у = 18900 

iE 18900 
9x14 


and the later bill = 8x X 15y = 120xy 
= 120 x 150 = 18000 


> =150 





required ratio = 18000:18900 = 20:21 


Quicker Method: 
Required ratio = 9 X 14:8 х 15 
= 21:20 


153. (b) ~ A+B+C = 1050 


=> (B + C) = (1050 — A) According to the question, 


зА-(860)2-0050-А)2 


=> 5А = 2 (1050 - A) 
— 7A = 2100 
Share of A = 3300 


A2B 4C 5 








154. (b) «| SH ==,==-,—= 
B 3C 5D 9 
quud B С_2 4 5_8 
^D BCD 3509 27 
A:D = 8:27 


8 
(155-159). Воуз = € 150 = 70; Girls = 15 х150 = 80 











Boy Girl 
Marketing, n(M) 28 40 
HR, n(M) 21 24 
Finance, n(F) 21 16 
HR + Marketing, n(H N M) 7 9 
HR - Finance, n(H f1 F) 6 7 
Marketing 4 Finance, n(M f1 F) 5 8 
Marketing + Finance + HR, n(M N F N A) 2 3 





Product of means 
^ 


a bor ose wd 
| | 








v 
Product of extremes 
155. (a) Requried% = = x 100 = 3.33% 


156. (b) Required ratio = 18:26 = 9:13 
157. (c) Required ratio = 5:4 


158. 


159. 
160. 


161. 


162. 


163. 


28-24 





(d) Required percentage = х100- 2 х100--16 < 96 


(a) Required ratio = 10:11 
(e) Let x be subtracted from the numbers 9, 15 and 27 
we get continue proportion. 








Now, (9 — х):(15 — х):(27 – x) 

л be = ас 

=> (15-х)? = (9 – х) (27 - х) 

or, 225 — 30x + x? = 243 + x? – 36x 





ог, 6x = 243 - 225 = 18 
х= 3 
Hence, number become 9 - х= 9-3 = 6 
15 - х= 15 –- 3 = 12 
and, 27 - x = 27-3 = 24 
6:12:24 = 1:2:4 
Thus 1:2:4 18 continued proportion. 


(a) Let the amount be x. 


Then, B's share E 


Due to error B's share — a 


Difference in B’s share due to error = 40 





Эх 2x др 
9 14 
Geo os бр Эду Дўх126 
126 
‚405126 _ „үү 


(e) Let, A's share be 4x and B's share be 7х. 
2 4х + 7х = 73689 
ог, 11х = 73689 
73689 
qum Se, 
11 
A's share = 6699 x 4 = 26796 
B's share — 6699 х 7 - 44893 
Thrice the share of А = 26796 х 3 = 80388 
Twice the share of В = 46893 x 2 = 93786 
Difference = 93786 — 80388 = $13398 
(e) Using Statement I: 
A 2 
B 3 
Using Statement II: 
A is 40% of total. So B is 60% of total amount invested. 
A 40 2 
B 60 3 


= 6699 





Using Statement Ш: 
A = 45000 


Ratio and Proportion 7.39 


Putting the value of Statement III in any of the Statements 
I or II, 


we can find the amount invested in scheme В. 


164. (e) Let, x boys and x girls join the group of 20 boys 


and 32 girls to make the ratio 3:4. So, 
20x 
32+х 





= =80+4х =96+3х 





> x= 16 
Total number of people in the group will be 20 + 32 + 
16 + 16 = 84 
(d) Let, the number be x. 
53% of x = 676 — 358 = 318 
x — 600 
23% of x = 138 


165. 


three-fourths of 138 2138 х3 =103.5 


166. (е) Let, their present ages be 13x and 17x. 


5 imi M. Solving this, we get: 
17х-4 15 
13x246 32 4 


17х2+6 40 5 


Then 








Required ratio — 


167. (e) Let, the two numbers be x and y. 


Then үзэ - у 
100 5 


=—X 
1 


3 
=> 
0 
2 
Л 


MIR IS 


(168—172): 





Female Games 
48 Athletics 
16 Table Tennis 
24 Kho-Kho 99 
72 Lawn Tennis 11 





1 


1 
168. (c) Required ratio — 11:16 

169. (e) 48 + 165 + 16 + 165 = 394 
170. (d) Required ratio = 72:16 = 9:2 
171. (а) 99 - 72 = 27 
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Partnership 


INTRODUCTION 


In partnership, two or more persons carry on a business and 
share the profits of the business at an agreed proportion. 
Persons who have entered into partnership with one 
another are individually called partners and collectively 
called a firm. The name under which their business is 
carried on is called the firm name. The partnership may 
be simple or compound type. 

Simple Partnership is one in which the cmesapital of 
each partner is invested in the business for certain timespan. 





Compound Partnership is one in which the capitals 
of the partners are invested for different time periods. 

Again, a partner may be a working partner or a 
sleeping partner. 

A Sleeping Partner is one who invests the capital 
in the business, but does not actively participate in the 
day-to-day activities of the business. 

A Working Partner besides investing capital, takes 
part in running the business. For his work, he 1$ either 
paid certain amount of salary and also share of profit. 





SOME BASIC FORMULAE 





If capitals of two partners be XC, and 
XC, for the same period and the total 
profit be TP, then shares of the partners 
in the profit are 


C, x P С. xP 
СО рае у 
(b) If the capitals of three partners be XC, 
С, and XC, for the same period, and 


the total profit be Р, then shares of the 
partners in the profit are 











z C,xP C,xP 
C *C,*C, (GC, +С, 
P 
and = E ip ; 
C; * C; +С, 








Illustration 1: 


А, B and C invested 320,000, 350,000 
and 340,000, in a business. The net profit for the year 
was 312,100. This T which was divided in proportion to 
investments. Find out the amount of profit each partner 
has earned. 


Solution: We have, C, = 20,000, C, = 50,000, С, = 40,000 
and P = 12,100. 


Therefore, profit share of A: 
Е C, xP 
C; * C; + C, 
20,000 x 12,100 
20,000 + 50,000 + 40,000 


- х 12,100 = 32,200. 





Profit share of В: 
| .6GxP 
COO GG, 
50,000 x 12,100 
i 20,000 + 50,000 + 40,000 





5.12100 = $5,500. 
Profit share of С: 

_ 6G xP 

“4,4, 

B 40,000 х 12,100 

~ 20,000 + 50,000 + 40,000 





= £ x12,100 = 34,400. 
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2. (a) If the capitals of two partners be XC, 
and XC, for the periods 4, and /,, and 
the total profit be =P, then shares of the 


partners in the profits are: 


C, xt, xP C, Xt, XP 

SI ARI euni" and < — —— 

Cit t Cit, Cif, + Cyt, 
(b) If the capitals of three partners be XC, 
XC, and XC, for the periods 1, £, and /;, 
respectively, and the total profit be XP, 


then shares of the partners in the profit 
are 


С хихР С,хї,ХР 
Cit, C4 -C4,) (С4,-С,,4С/, ] 


and 3 | 





C xt, XP 
Cif, + См * Cit, 














Illustration 2: A and B are two partners in a business. A 
contributes 31,200 for 5 months and B contributes 3750 for 4 
months. If total profit is 3450, find out their respective shares. 
Solution: We have, C, = 1200, C, = 750, & = 5, t = 
4 and P = 450. 

-. Profit share of A 








CxtütxP 1,200х5х 450 
T Ct +Ct, 1,200х5+ 750х4 
27,00,000 
= 9000 = 90V 
Profit share of B 
C,xtxP 
Cif, + Cyt, 
_  750ж4х 450 
1,200 x 5 + 750 x 4 
13,50,000 
= == — S150, 
9,000 





SOME USEFUL SHORTCUT METHODS 






If the capitals of two partners be XC, and 
XC, for the periods 1, and f, respectively, 
then 

Profitof A C, xf, 

Profit of B.C, xt, 





(b) If the capitals of three partners be IC}, 
XC, and 3C, for the periods ¢,, t, and t, 
respectively, then profit of A: profit of 
B: profit of C = C, x t:C, X tC, X ty. 


Note: 
If there is a loss in the business, then 
Loss of A : Loss of B : Loss of C 
=C] X tC, X tiC, X ty. 





Illustration 3: There are three partners A, B and С 
in a business. A invests 32000 for 5 months, В invests 
31200 for 6 months and C invests 22500 for 3 months. 
Find out the ratio of their shares in the profit. 
Solution: Here, C, x t, = 2,000 x 5 = 10,000, С, х t, 
= 1,200 x 6 = 7,200 and C, x t, = 2,500 x 3 = 7,500. 

-. Profit of A: Profit of B: Profit of C 

= CX t:C, X tC, X В 

10,000:7,200:7,500 or 100:72:75. 








2. If the capitals of three partners in a business 
invested in the ratio of C,:C,:C, and their 
profits are in the ratio P,:P,:P3, then the ratio 


of timing of their investments = 


cal 235 
С, > б 





Illustration 4: Anu, Manu and Tanu invested capitals 
in a business the ratio 4:6:9. At the end of the business, 
they received their shares of profits in the ratio 2:3:5. Find 
the ratio of time for which they invested their capitals. 
Solution: We have C,:C,:C, = 4:6:9 
and P:P:P} = 2:3:5 

Therefore, the ratio of time for which Anu, Manu 
and Tanu invested their capitals 


-5.5,.8 
С. 2 3 
22,3,5 
469 
115 
ог, EE 
229 
Or, 9:9:10 
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Solution: We have, P,:P,:P, = 3: 
1 


and 


3. Three partners invested their capitals in a 
business. If the timing of their investments 18 
in the ratio of 1,154, and their profits are in 
the ratio of P,:P,:P3, then the ratio of their 

er ВР. P 
capitals invested is гаг e 
1 


HAE = 


The required ratio — 





L 5 = 





Thus, Gupta, Singhal апа Kansal invested their 
capitals in the ratio of 3:2:1. 


Illustration 5: Gupta, Singhal and Kansal starts a 
business. If the ratio of their periods of investments are 
1:2:5 and their profits are in the ratio of 3:4:5, find the 
ratio of capitals of Gupta, Singhal and Kansal. 





Exercise- | 





. Nikita and Nishita enters into a partnership by inves 
investing 350,000 and 340,000, respectively. They 
agreed to share profits in the ratio of their capitals. 
Find out the share of Nikita when profit of the 


5. 


A starts business with an investment of $3500. Five 
months later B joins A as a partner. After a year, 
the profits are divided in the ratio of 2:3. How much 
did B contribute? 


business is 322500 after a year. (а) 27,000 (b) 711,000 
(a) 31,500 (b) 39,500 (c) 39,000 (d) None of these 
(c) 310,500 (d) None of these 6. Gupta and Bansal enters into a partnership with their 


. Niki, Nisha and Anu formed a partnership with 
investments of 75,000, 760,000 and 340,000, 
respectively. After 3 years of operation, the partnership 
earned a net profit of 326,250. What was the share of 
Anu in the profit? 


(a) 36,000 
(c) 58,000 


(b) 35,000 
(d) None of these 


. Mahesh, Suresh and Ganesh entered into a partnership. 
partnership business. Mahesh invested 316,000 for 9 
months. Suresh invested 312,000 for 6 months and 
Ganesh invested 38,000 for 12 months. At the end 
of a year, there was a profit of 326,000. Find out 
the share of Suresh in the profit. 


(a) 38,000 (b) 37,500 
(c) 36,000 (d) None of these 


. Sita and Gita enters into a partnership. Sita contributes 
35,000 while Gita contributes 34,000. After 1 month, 


1 
Gita withdraws Ч part of her contribution and after 


3 months Sita invests 32,000 more. When Gita 
withdraws her investment, at the same time, Rita 
joins them by investing 37,000. If at the end of 1 
year there is a profit of 31,218, what will be share 
of Rita in the profit? 


capitals in the ratio 5:6. At the end of 8 months, 
Gupta withdraws his capital. If they receive their 
shares profits in the ratio of 5:9, find out how long 
Bansal's capital was invested in the business? 


(a) 10 months (b) 12 months 
(c) 14 months (d) None of these 


. Arvind began a business with 3550. Later, Brij with 


3330. When did Brij join if the profit at the end of 
the year was divided in the ratio 10:3? 


(a) After 4 months (b) After 6 months 
(c) After 4.5 months (d) None of these 


. А began a business with 33750. Later, with 35000. 


When did B join if the profits at the end of the year 
was divided equally? 
(a) After 5 months 
(c) After 7 months 


(b) After 9 months 
(d) None of these 


. Anju and Brijesh enters into a partnership with their 


capitals in the ratio of 5:9. At the end of 8 months, 
Anju withdraws her capital. If they receive their 
share of profit in the ratio of 4:9, find out how long 
Brijesh's capital was invested in the business. 


(a) 8 months (b) 10 months 
(c) 12 months (d) None of these 


10. A, B and C invested capitals in the ratio 3:5:9; the 
(a) 3488.47 (b) 38,447.37 timing of their investments being in the ratio 2:3:1. 
(c) 3588.47 (d) None of these In what ratio would their profits be distrubuted? 


8.4 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Chapter 8 
(а) 2:5:3 (0) 3:2:5 
(с) 7:5:3 (d) None of these 


Sumit, Punit and Ramit started a business by investing 
their capitals in the ratio of 1:2:3. At the end of the 
business term, they received their shares of profit 
in the ratio of 1:2:3. Find out the ratio of time for 
which they invested their capitals. 

(a) 1:1:1 (b) 2:3:4 

(c) 2:4:3 (d) None of these 

A, B and C starts a business. If the ratio of their 
periods of investments are 2:3:6 and their profits are 
in the ratio of 4:5:6, then the ratio of capitals of A, 
B and C is: 

(a) 6:8:10 (b) 12:10:6 

(c) 10:12:6 (d) None of these 

A, B and C rented a pasture. A puts in 12 oxen for 
6 months, B 8 oxen for 7 months and C 6 oxen 
for 8 months. If the rent of the field is 3396, what 
amount of rent was paid by A? 

(a) 3126 (b) 3108 

(c) 3162 (d) 3168 


A, B, C and D enters into partnership. A contributes 


1 : : 1 : 1 
а of the capital, B contributes д C contributes = 


and D contributes the rest. What is the share of D 
when profit is 260002 


(а) 32000 (b) $1600 
(с) 51200 (d) $1300 


A and B enters into a partnership for a year. A 
contributes $1500 and В 32000. After 4 months, they 
admits C who contributes 32250. If B withdraws his 
contribution after 9 months, at the end of the year 
they share profit in the ratio: 

(a) 2:1:3 (b) 1:3:2 

(c) 1:1:2 (d) 1:1:1 

A and B started a business with initial investments in 
the ratio of 5:7. If, after one year, their profits were 
in the ratio of 1:2 and the period for A's investment 
was for 7 months, B invested the money for: 


1 
(а) 6 months (9) 25 months 


(c) 10 months (d) 4 months 

A and B jointly invests 32100 and 33100 in a firm. 
А 1s an active partner, hence he receives 25% of the 
profit separately. If their business yields $1040 as 
profit, what will be the profit share for each of them? 
(a) 3415, 3625 (b) 3575, 3465 

(c) 3515, 3525 (d) 3560, 3480 


18. 


19. 


20. 


21. 


22. 


23. 


Two partners invested $12500 and 38500 in a 
business, They decided that 6096 of the profit 
incurred from the business will be equally divided 
between them while remaining profit will be assumed 
as interest on their capitals. If one of the partners 
receives 3300 more profit than the other, what is the 
total profit in the business? 


(а) 3937.50 (b) 54940.50 
(с) 3936.50 (d) 54156 


А, B, C enters into a partnership with shares in the 


ratio 7 : id : 6 . After 4 months, A increases his share 
34:5 


by 5095. If the total profit at the end of one year be 
321600, then B's share in the profit is: 


(а) 32100 (b) 32400 
(с) 33600 (d) 54000 


A and B invests in a business in the ratio of 3:2. If 
5% of the total profit goes to charity and A's share 
18 3855, then total profit 16: 


(а) 1576 (b) $1537.50 
(c) $1500 (d) 51425 


In a business B a sleeping partner and A 15 a working 
partner. A invests 35000 and B invests 6000. A 


1 А : 
тесетуез 12 PES of profit for managing the business 


and the remaining amount is divided in propoftion 
to their capitals. A's share of profit in a profit of 
3880 is: 


(а) 3350 
(с) 3420 


(b) 5400 
(d) 5460 


A starts business with a capital of 31200. В and С 
join with some investments after 3 and 6 months, 
respectively. If, at the end of a year, the profit 1s 
divided in the ratio of 2:3:5, what 15 B's investment 
in the business? 


(a) 32400 
(c) 33600 


(b) 51800 
(4) 56000 


A, B and C entered into a partnership with 335,12,420, 
342,22,180 and 340,65,400. After 2 years, A withdrew 
311 Lakhs. At the same time, C invested 48 Lakhs 
more. If at the end of 3 years, profit is 710,53,000, 
what is the share of C in the profit? 


(a) 3283,117.80 (b) 3379,996.20 
(c) 3399,866 (d) 3299,866 
(e) None of these 


24. А and B enters into a partnership. А supplies 


whole of the capital amounting to 345000 with the 
condition that the profits are to be equally distributed 
and that B pays A interest on half of the capital at 
10% per annum, but receives, 3120 per month for 
carrying on the concern. When B's income is 1/2 of 
A's income, their total yearly profit is: 


Partnership 8.5 


25. A, B and C entered into a partnership by investing 


$12000, 315000 and 218000, respectively. A is 
also a working partner and receiving 1596 of the 
annual profit for his work. If B and C received 
38500 and 310200 from the annual profit as their 
shares, what amount did A receive from the annual 
profit? 





(a) 39180 (b) 37150 
(e) None of these (c) 311,300 (d) 314,000 
ExERcIsE-2 


(Ва5Ер ON Memory) 





. А began business with $45000 and was joined 
afterwards by B with 354000. After how many 
months, did B join if the profits at the end of the 
year were divided in the ratio 2:1? 
(a) 4 (b) 5 
(c) 6 (d) 7 

[SSC (GL) Prel. Examination, 2005] 
. Ninad, Vikas and Manav enter into a partnership. 
Ninad invests some amount at the beginning. Vikas 
invests double the amount after 6 months and Manav 
invests thrice the amount invested by Ninad after 8 
months. They earn a profit of 345000 at the end of 
the year. What 1s Manav's share in the profit? 
(a) 325000 (b) 315000 
(c) 312000 (d) 39000 

[SBI PO Examination, 2008] 


. Arun started a business investing 338000. After 5 
months Bakul joined him with a capital of 355000. 
At the end of the year the total profit was 322000. 
What is the approximate difference between the share 
of profits of Arun and Bakul? 


(а) $1192 (b) 51856 
(с) 51007 (d) 31928 
(е) 51568 


[IDBI Bank Examination, 2007] 
. Sarita started a business investing 250000. After six 
months, Abhishek joined her with 375000. After 
another six months Nisha also joined them with 31.25 
lakh. Profit earned at the end of 2 yeaxfrom when 
Sarita started the business should be distributed among 
Sarita, Abhishek and Nisha in what respective ratio? 
(a) 4:5:6 (b) 8:9:10 
(c) 8:9:12 (d) 4:5:8 
(е) None of these 

[PNB Met. Trainee Examination, 2007] 


5. Four milkmen rented a pasture. A grazed 15 cows 


for 4 months, B grazed 12 cows for 2 months, C 
grazed 18 cows for 6 months, and D grazed 16 cows 
for 5 months. If A's share of rent 15 $1020, what is 
C’s share of rent? 


(a) 51836 (b) 31360 
(с) 3816 (d) Cannot be determined 
[OBC PO Examination, 2007] 


. Pankaj started a business investing 342000. After 4 


months Nitin joined him with a capital of 357000. 
At the end of the year the total profit was 326000. 
What is the difference between the share of profits 
of Pankaj and Nitin? 


(a) 31200 

(c) 31600 

(e) None of these 
[Corporation Bank PO Examination, 2007] 


(b) 31400 
(d) 51800 


. А started a business with 310000 and B joined him 


later with a capital of 340000. If at the end of the 
year, they both get an equal share of the profit, how 
many months after the business started did B join 12 
(a) 4 months (b) 6 months 
(c) 8 months (d) 9 months 

[SI of Police Rec. Examination, 1997] 


. А, B, C enter into a partnership investing 335000, 


345000 and 255000 respectively. The respective 
shares of A, B, C in an annual profit of 340500 are: 


(а) 313500, 316500, 310500 
(b) 310500, 313500, 316500 
(c) 313500, 310500, $16600 
(d) None of these 
[SI of Police Rec. Examination, 1997] 
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10. 


11. 


12. 


13. 


14. 
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. Three men rent a pasture for $660. The first uses 


it to graze 50 sheep for 4 months, the second uses 
it to graze 40 sheep for 3 months and the third 46 
sheep for 5 months. How much should the first man 
pay as rent? 


(a) 3276 
(c) 5144 


(b) 3220 
(d) 3240 
[SI of Police Rec. Examination, 1997] 


A began business with 345000 and B joined 
afterwards with 330000. At the end of a year, the 
profit is divided in the ratio 2:1. When did B join? 
(a) 3 months after 
(b) 6 months after 
(c) 8 months after 
(d) 9 months after 

[Assistant's Grade Examination, 1997] 


A, B and C invested 310000, 314000 and 
312000, respectively in a business. If at the end of 
a year, they got a profit of 35400, the share of B 
in profit (if profit is divided in proportion to the 
investment of each) is: 
(a) 31500 

(c) 51800 


(b) 32100 
(d) 3150 
[Assistant's Grade Examination, 1998] 


A starts business with $3500 and after 5 months B 
joins with A as his partner. After a year, the profit 
18 divided in the ratio 2:3. What is B's contribution 
in the capital? 
(a) 38000 
(c) 39000 


(b) 38500 
(d) 37500 
[SSC (GL) Prel. Examination, 2000] 


А, B and C rent a pasture. А puts 10 oxen for 
7 months, B puts 12 oxen for 5 months and C puts 
15 oxen for 3 months for grazing. If the rent of the 
pasture is $175, then how much C must pay as his 
share of rent? 


(a) x45 
(c) 355 


(b) 350 
(d) 360 
[SSC (GL) Prel. Examination, 2000] 


A, B and C enters into a partnership their shares are 


111 
in the of ratio 533 . After 2 months, А withdraws 


half of his capital After 10 months, a profit of 3378 
18 divided among them. What 18 B's share? 
(a) 3129 (b) 3144 
(c) 3156 (d) 3168 
[SSC (GL) Prel. Examination, 2000] 


15. 


16. 


17. 


18. 


19. 


| . 1 
A and B are partners in a business. А contrbutes 4 


1 
of the capital for 15 months and B received 4 of the 


profit. Find for how long B's money was invested 
in the business? 


(a) 1 year (b) 9 months 
(c) 6 months (d) 10 months 


[SSC (GL) Prel. Examination, 2000] 


A, B and C are partners of a company. During a 
particular year A received 1/3 of the profit, B received 


: of the profit and C received the remaining $5000. 
4 


How much did A receive? 


(a) 55000 (b) 34000 
(c) 33000 (d) 31000 

[SSC (GL) Prel. Examination, 2000] 
A began a business with 34500. Later, B joined A 


with 35400. When did B join if the profits at the 
end of the year were divided in the ratio of 2:1? 


(a) 4 months (b) 5 months 
(c) 6 months (d) 7 months 


[SSC (GL) Prel. Examination, 2000] 


Vinay started a business investing 370000. Ashok 
joined him after six months with an amount of 
3105000. Sunil joined them with 31.4 Lakh after 
another six months. The amount of profit earned 
should be distributed in what ratio among Vinay, 
Ashok and Sunil, three years after Vinay started the 
business? 


(a) 42:45:56 
(c) 12:15:16 
(e) None of these 


(b) 7:6:10 
(d) Cannot be determined 


[PNB Management Trainee Examination, 2003] 


Veena started a business, investing 375000. After 
3 months, Poonam joined her with an amount of 
3125000 and after another six months Sarita joined 
them with an amount of 1150000. Profit earned at 
the end of three years from when Veena started the 
business shoud be distributed in what ratio among 
Veena, Poonam and Sarita, respectively? 


(a) 36:55:54 (b) 18:28:27 
(c) 35:54:55 (d) Cannot be determined 
(e) None of these 


[Bank of Maharashtra PO Examination, 2003] 


20. 


21. 


22. 


23. 


24. 


25. 


Three friends X, Y and Z started a partnership for 
a period of 3 years by contributing capitals ш the 
ratio of 5:4:2. What is the amount received by X as 
his share in the total profit? 
I. Total amount invested in the business is 322000. 
II. Profit was distributed after a period of 2 years. 
III. The average amount of profit earned per year 
18 32750. 
(a) I only 
(c) Ш only 


(b) II only 
(d) I or III only 


[SBI PO Examination, 1999] 


Three friends A, B and C started a business by 
investing capitals in the ratios 5:7:6. After 6 months, 
C withdraws half of his capital. If the sum invested 
by A is 340000, out of the total annual profit of 
333000. C's share will be: 


(а) 19000 (b) $12000 
(с) $11000 (d) $10000 


[BSRB Hyderabad PO Examination, 1999] 


Mr Saxena started a business investing 25000. Four 
months later, Mr Jain joined the business by investing 
39000. If the profit at the end of the year was 322000, 
then how much amount would Mr Jain have received 
as the profit? 


(a) 316000 
(c) 312000 


(b) 314000 
(d) 511000 


[BSRB Delhi PO Examination, 2000] 


Vinod and Ankit started a business by investing 
capitals in the ratio of 2:3. If Vinod had invested an 
additional amount of 310000, the ratio of Vinod's 
investment to Ankit's investment would have been 
3:2. What was the amount invested by Vinod? 


(a) 38000 (b) 312000 
(c) 39000 (d) Data inadequate 


[BSRB Patna PO Examination, 2001] 


Vinay started a business investing 350000. After 1 
year, he invested another 330000 and Aditya also 
joined him with a capital of 370000. If the profit 
earned in 3 years from the starting of business was 
387500, find out the share of Aditya in the profit. 


(a) 337500 (b) 332500 

(c) 338281 (d) None of these 
[Corporation Bank PO Examination, 2002] 

A started a business with 310000. B joined him later 

with a capital of 240000. If at the end of the year, 


they both received equal shares of the profit. How 
many months after the business started did B join it? 


26. 


27. 


28. 


29. 


30. 


31. 
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(a) 4 months (b) 6 months 
(c) 8 months (d) 9 months 
[SI of Police Rec. Examination, 1997] 


А, B, C enters into a partnership investing $35000, 
345000 and 355000. The respective shares of A, B, 
C ш an annual profit of 340500 are: 

(а) 313500, 316500, $10500 

(b) 310500, 313500, $16500 

(c) 313500, 310500, $16600 

(d) None of these 


[SI of Police Rec. Examination, 1997] 


Three men rent a pasture for 3660. The first uses it 
to graze 50 sheeps for 4 months. The second uses 
it to graze 40 sheeps for 3 months. The third uses it 
to graze 46 sheep for 5 months. How much should 
the first man pays as rent? 
(a) 3276 (b) 3220 
(c) 3144 (d) 3240 

[SI of Police Rec. Examination, 1997] 


A began a business with $45000. Later, B joined 

him with 330000. At the end of the year, the profit 

was divided in the ratio of 2:1. When did B join? 

(a) 3 months after (b) 6 months after 

(c) 8 months after (d) 9 months after 
[Assistant's Grade Examination, 1997] 


A, B and C invested 310000, 314000 and 312000 in 
a business. If at the end of a the business earns a 
profit of 35400, the share of B in profit (1f profit 1s 
divided in proportion to the partner's investments) is: 
(a) 31500 (b) 32100 
(c) 31800 (d) 3150 

[Assistant’s Grade Examination, 1998] 


A starts business with 33500. 5 months later B joins 
A as his partner. After a year, the profit is divided 
in the ratio of 2:3. What is B's contribution in the 
capital? 

(a) 38000 
(c) 39000 


(b) 38500 
(d) 37500 
[SSC (GL) Prel. Examination, 2000] 


Average score of Rahul, Manish and Suresh 18 63. 
Rahul's score is 15 less than Ajay and 10 more 
than Manish. If Ajay scored 30 marks more than the 
average scores of Rahul, Manish and Suresh, what 
18 the sum of Manish's and Suresh's scores? 


(a) 120 (b) 111 
(c) 117 (d) Cannot be determined 
[Corporation Bank PO Examination, 2011] 
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32. 


33. 
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А and B enter into partnership with capitals in the 
ratio 5:6. At the end of 8 months A withdraws 
his capital. They received profits in the ratio 5:9. 
B invested the capital for: 


(b) 8 months 
(d) 12 months 


(a) 6 months 
(c) 10 months 


[SSC, 2010] 


А, B and C started a business investing 242000, 
330000 and 328000, respectively. After 4 months, A 
withdrew $12000, B withdrew 26000 and C withdrew 
$8000. If, after 10 months, a total profit of 346420 
18 earned, what 18 the share of C? 


(a) 312580 (b) 313160 
(с) 13020 (d) 312540 
(e) 312760 


[IBPS PO/MT, 2014] 


34. 


35. 


Three men A, B and C starts a business together. They 
invests $30000, 324000 and 342000, respectively, at 
the beginning. After 4 months, B withdrew 36000 and 
C withdrew 310000. They received a profit of 311960 
at the end of the year. B's share in the profit is: 


(a) 32700 (b) 32803 
(c) 32900 (d) 32785 
(e) None of these 

[IBPS PO/MT, 2013] 
An amount of money is to be divided among P, 
Q and R in the ratio of 3:5:7, respectively. If the 
amount received by В 15 34,000 more than the amount 
received by Q, what will be the total amount received 
by P and Q together? 
(a) 38,000 
(c) 316,000 
(e) None of these 


(b) 312,000 
(d) Cannot be determined 


[Allahabad Bank PO, 2010] 
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ExERcisE-I 





1. (d) Here, C, = 50000, C, = 40000 and P = 22500. 











Anu's share — = х 26250 





* C, + С, = 50000 + 40000 = 90000. 
ра C,xP _ 50000 х 22500 = $6000 
-. Nikita's share = - 
C, * C, 90000 3. (©) Here, C, = 16000, С, = 12000, C, = 8000, 4-9, 


t, = 6, t, = 12 and P = 26000. 


5 
== = $12500. 
9 к Suresh's share in the profit 











2. (a) Ratio of the capitals - С,хї,ХР 
= 75000:60000:40000 = 15:12:8 Cf, + Су, + Су, 
Profit-sharing ratio = 15:12:8 12000 х 6 х 26000 1872000000 
Sum of the profit-sharing ratio = 15 + 12 + 8 = 35 16000 x 9 + 12000 x 6 + 8000 x 12 312000 
Total profit — 326250 = %6000 


. (a) Here, 

C, x t, = 5000 x 12 + 2000 x 9 = 78000, 

C, x t, = 4000 x 1 + 3000 x 11 = 37000, 

C, x t, = 7000 x 11 = 77000 and P = 1218. 

Rita's share in the profit 

| 6 xt xP 

UG Con + Су, 

Е 77000 х 1218 
78000 + 37000 + 77000 

- (e) We have, C, x t, = 3500 х 12 = 42000 

and C, x tj =x x 7 = 7x. 

ProfitforA _ C,xf, 





— 1488.47. 














Then, | 

ProfitforB | C, xt, 

2 42000 42000 х 3 

35 7x or X= су с = $9000. 

. (b) Let, Bansal's capital be invested for x months. 
Then, we have кё = 2 
6xx 9 
x= LLLI ] month. 
6x5 


-. Bansal’s capital was invested for 12 months. 
. (b) Let, Brij remain in the business for x months. 
We have, C, x t, — 550 х 12 = 6600 
C, X f, 2 330 x = 330x 
Arvind's share of profit — C, xf, 

















Brij's share of profit C, xt, 
10 6600 6600 x 3 
— 6 months. 
3  330x 330 x10 


. (b) Let, B remain in the business for x months. 
We have, C, x t, — 3750 x 12 — 45000 
and C, х t, = 5000 x x = 5000x 

А? share in profit _ C, xf, 








Bis share in profit C, xf, 
1 45000 
1 5000х 
or, x= 359090 — 9 months 
5000 


. (b) Let, Brijesh's capital be invested for x months. 
Capital ratio of Anju and Brijesh is 5:9. 


Let the capitals of Anju and Brijesh be 35y and %9у. 


We have, C, x t, = 5y x 8 = 40у 

and, C, X t, = 9y x x дух 
Anjuts share of profit _ C, xf, 

C, Xt, 





Brijesh!s share of profit 


4 40у 40х9 
> х 
9 9х 4х9 














= 10 months. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
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(a) Ratio of capitals of A, B and C is 3:5:9. Let the 
capitals of A, B and C be 3x, 5x and 9x, respectively. 


Ratio of timing of their investments are 2:3:1. Let, A, B and 
C invest their capitals for 2у, Зу and y months, respectively. 


Then, profit of A : profit of B : profit of C 
=С X tC, X t:C, X fa 

= 3x x 2y:5x х 3y:9x ху 

= 6:15:9 or 2:533. 

(а) We have, C):C,:C, = 1:2:3 

and P,:P,:P, = 1:2:3. 





-. Required ratio — 


ог, 1:1:1. 

Thus, Sumit, Punit and Ramit invested their capitals for 
equal period of time. 

(b) We have, Р:Р,:Р, = 4:5:6 and 1,152, = 2:3:6. 
BOP Roca 56 

hu 236 





-. Required ratio — 


or, 12:10:6. 
Thus, А, В and C invested their capitals in the ratio of 
12:10:6. 


(c) Ratio in which A, B, C pays the rent 
= (6 x 12):(8 x 7):(6 x 8) 
— 72:56:48 
= 9:7:6 


Rent paid by А = = х 4396 = 3162. 





1 1 ] 13 
d) D’s capital = 1 = 
" : 3 4 5 60 
Profit ratio of A, B, C, D = Lb 13 
3 4 5 60 


=» 20:15:12:13 
Share of D = = 26000 = 11300. 


(d) Obviously, C invests for 12 — 4 = 8 months. 
-. Equivalent capitals are 


9 
31500 x 1; 32000 x р = $1500, 


8 
32250 x — = 31500 
12 


-. Profit is to be shared in the ratio of 
1500:1500:1500 = 1:1:1. 
(c) Let, investments of A and В be 5x and 7x. The period 
of B's investment be for y months 
OORT a ui. ced: 
(7x)xy 2 
(b) Total profit in a business = $1040 
Separate profit for А = 25% of 71040 

2 1040 х25 _ 2260 

100 

Remaining profit = %(1040 — 260) = $780 


Then, 
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18. 


19. 


20. 


The remaining profit will be divided in proportion to 
their capitals. 


-. Ratio between capitals of A and B = 2100:3100 = 21:31 


Sum of Editor : proportional? capital? = 21 + 31 = 52 


A's profit = n х 780 = 3315 


31 
B's profit — 55 х 780 = 3465 


Total profit of A = (315 + 260) = $575 
Therefore, А and B's profit shares will be $575 and 3465. 


(a) Suppose, total profit in the business — 3x 
-. 60% of total profit = 6096 of x = <= 

: г 3х 3х 
-. The two partners will receive profit of € 10 and = ig! 


respectively. 
ae 3x 2x 
-. Remaining profit =х- — =%—. 
5 5 
The remaining profit assumed as interest on the capital 


will be divided in the proportion of their capitals. 
Their capital ratio = 12500:8500 = 25:17 
Sum of proportionals = 25 + 17 = 42 





25::2 5 
-. The first partner's profit = — х MEN. cius 
42 5 21 
The second partner's profit — ыг x 212 g^ 
42 5 105 
Gg b a 250 
10 21 10 105 
BH агар 
105 
or, x= 103x309 = 73937.50 


-. Total profit in the business = $3937.50. 


Let they initially invest 3105, 240 and 336, respectively. 
Ratio of investments 

= [105 x 4 + (150% of 105) х 8]:(40 x 12):(36 x 12) 
= 1680:480:432 = 35:10:9 


10 
B's share = {воо х x) = #4000. 
(c) Let the total profit be X100. 
3 
After paying the charity, A's share — «(os x J 


= $57 
If A's share is 357, total profit = $100 


100 
If A's share is $855, total profit = «iss х "| 


= 11500. 


21. 


22. 


23. 


24. 


25. 


(d) A's share for managing the business 
= 12 5% of 3880 = $110 

Remaining profit = $770 

Profit ratio of A and В = 5:6 

A's share — л of 1770 = 4350 

A's total profit = $350 + $110 = 3460. 


(a) Profit ratio of A, B and С is 
(1200 x 12):(x x 9):(у x 6) = 2:3:5 


1200х12 _ 9х 
2 3 
x = 32400. 


Cyt, X P 


Sh fCi fit = 
(e) Share o in pro Ст + Cj, + Cj, 





[Here, Сү x t, = 3512420 x 2 + 2412420 x 1 
C, X t, 4222180 x C, х ty 
= 4065400 х 2 + 4865400 х 1 and P = 105300] 
(4065400 x 2 -- 4865400 x 1) 
x1053000 
(3512420 x 2 + 2412420 x 1) + 4222180 х 3 
+ (4065400 x 2 + 4865400 x 1) 
— 1389886. 








(a) Let the total profit be Xx 

Salary given to В = $1440 

-. Net profit = x — 1440 

x —1440 
2 


-. Share of A and B each = 


10 
Interest given by B to A = 100 x22500 = 32250. 





x 1440 | 440 — 2250 i 
х-1440 50 2 
х-3060 1 
95 x43060 2 
x — 39180. 


(c) Capital ratio of A, B, C is 12000:15000:18000 = 4:5:6 
Profit ratio of B and C = 8500:10200 = 5:6 


4 
-. A's share of profit — = х Rs.8500 = #6800 


85% of х = 6800 + 8500 + 10200 


= 25500 


25500 х 15 


. 15% of x = = 4500 











Total profit of A = $6800 + 74500 = 311300. 
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Ехєвс15Е-2 
(Вл5Ер ON Memory) 

















. (d) Suppose B joined after x months 8. (b) A, B, C invest in the ratio 
45000x12 2 35000:45000:55000 i.e., 7:9:11 
54000x(12-x) 1 7 
`. А?з share in the profit = — x 40500 
— 45000 x 12 27 
= 54000 x 12 x 2 — 54000 x 2 x x = 7 x 1500 = $10500 
=> 108х = 54 x 24 – 45 x 12 B's share in the profit = 9 x 1500 = $13500 
= 27х=54х%6—45хХ3 C's share in the profit = 11 х 1500 = #16500. 
= 27x = 324 - 135 = 189 > x=7 


9. (d) They pay in the ratio 50 x 4:40 х 3:46 х 5 
i.e., 200:120:230 
ie. 20:12:23 


B joined after 7 months. 


. (b) Let the investment of Ninad be 3x 
Investment of Vikas = 32x 20 
and investment of Manav = 3х -. Ist man should pay Заа? 660 = $240. 
Ratio of their investments 
=x xX 12:2x x 6:3x x 4 
= 12x:12x:12x = 1:1:1 
Manav's share in the profit 


10. (d) Suppose B joined after К months 
Profit is divided in the ratio of 
45000 x 12:30000 x K 
45000x12 2 


1 са ЭМ о z 
= 37 45000= #15000 *  30000xK 1 = 60000 K = 540000 


. (b) Ratio of investment is: Arun:Bakul Хо 


= 38000 х 12:55000 x 7 = 38 x 12:55 x 7 11. (b) Profit is divided between A, B and C in the ratio 








= 456:385 = 45:38 26 
165 5:7: 
А : _ 22000 ? 
Required difference = EET x(45 —38) хэс € 5400 = #2100. 
= 22000 x 7 a 22000 21835231856 12. (c) Let B's contribution be 3x 
5 . 3500x112 2 
. (b) Sarita: Abhihek:Nisha B qe 8 
= 50000 x 24:75000 x 18:125000 x 12 3500 x 12 x3 
— 2 x 24:3 x 18:5 x 12 о, x= с -. x = 9000. 
=2х 4:3 x 3:5 x 2 = 8:9:10 
. (а) 15 x 4 = $1020 13. (a) A, B and C pay in the ratio of 
10 x 7:12 x 5:15 x 3 
1020 
18x6 ено) -31836 i.e., 70:60:45 
ie. 14:12:9 


. (e) Ratio of their shares = 42 x 12:57 х 8 9 
= 14 x 12:19 x 8 = 21:19 - C pay Эг х 175 = $45. 


Required difference in shares 
14. (b) Suppose, shares of A, B and C are 6K, 4К and 3K, 





шини х(21-19)- 31300 respectively. 
21-19 -. Profit of 378 is divided among them in the ratio of 6K 
. (d) Suppose, B joins A after К months. x 2 +3К х 10:4K х 12:3K х 12 
Investments of A and B are in the ratio of ie. 42:48:36 
10000 x 12:40000 x (12 — K) Le. 7:8:6 


10000 x 12 = 40000 x (12 — К) 


B’s share = È x378 = 144. 
ie, 4(2-К)= 125 К= 9. 21 
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23. (a) Let the initial investments of Vinod and Ankit be 2x 


1 sue ce | 
15. (d) A's capital = 12 and 3x, respectively. 


As per the question, 


























B's capital — Эф 2 10000 3 
: SEEN 
A and B share the total profit in the ratio 1:2. Let B or, 4х + 20000 = 9х 
contribute for x months Е x = 4000 
1 K x15 | Amount invested by 222 TM 
4 == 5 х = 10. = 
3k xx 2 24. (d) Ratio of Vinay and Aditya for one month 
= (50000 x 12) + (80000 x 24):(70000 x 24) 
16. (b) Profit earned by = 60000 + 1920000:1680000 = 3:2 
1-1 7 5 Hence, share of Aditya in the profit earned from the 
С-1 + |=1- = = 87,500 
з 4 12 12 business = 3 х2 = $35000. 
5 
50, B = 5000 /. 1 — 12000 25. (d) Suppose, B joins A after K months. 
1 Investments of А and B are in the ratio of 
Profit received by A = TE = 34000. 10000 х 12:40000 x (12 — К) 
25, 10000 x 12 = 40000 x (12 — К) 
17. (d) Suppose, B joined after К months That is, 4(12-К)-12 > К=9. 
2. 4500 х 12:5400 х (12 — K) = 2:1 26. (b) A, B, C invest in the ratio 35000:45000:55000 
4500 x12 2 That is, 7:9:11 
= =: 
5400х(12-К) 1 -. A's share in the profit — = x 40500 
60 2 
=> = =- = 7 x 1500 = 310500 
602-К) 1 


B’s share in the profit = 9 х 1500 = $13500 
=> 12(12-К)= 60 5 К = 7. C's share in the profit = 11 х 1500 = $16500. 
27. (d) They pays in the ratio of 50 х 4:40 x 3:46 х 5 
That is, 200:120:230 
That is, 20:12:23 


18. (c) Ratio of their investments 
— 70 x 36:105 x 30:140 x 24 


= 12:15:16. 20 
| . The first man should pay X — х 660 = 3240. 
19. (a) Ratio of their profits 55 
= 75 x 36:125 x 33:150 x 27 28. (d) Suppose, B joined after K months 
= 3 x 36:5 x 33:6 x 27 -. Profit is divided in the ratio of 
= 3 х 12:5 x 11:6 x 9 45000 x 12:30000 x К 
= 36:55:54. . 45000x12 _ 2 
20. (c) When investment ratio is given, the amount of profit 30000 x К 1 
can be found out with the help of Ш only. => а К = 540000 
21. (a) Sum invested by A, B and C is : m : 
5х127х12:6х6-3х6 29. (b) Profit is divided among A, B and C in the ratio of 
or, 60:84:54 и 
ог, 10:14:9 That 1S, 5:7:6 
‚ 10:14: 5 
Share of C = = x 33000 = 19000. л B’s share = те x 5400 = $2100. 


Р Xx 30. (c) Let, B's contribution be 3x 
22. (c) Ratio of their investments 


3500 x 12 2 

= 50000 x 12:90000 x 8 = 5:6 ^ = 3 
Amount received by Мг Jain 3500 x12 x 3 
ог, x= —— 


= T 22000 = $12000. 7х2 


х = 9000. 


31. 


32. 


(b) Let the score of Ajay - x 33. 


Rahul = x - 15 
Manish = x — 25 
As per the question, x = 63 + 30 


х = 93 
Score of Ajay = 93 
then, Rahul = 93 — 15 = 78 
then, Manish = 93 — 25 = 68 
Total marks of Rahul, Manish and Suresh 34 
= 3 x 63 = 189 








Suresh = 189 — (78 + 68) = 43 
Manish + Suresh = 68 + 43 = 111 


(d) Let A’s amount be 5x 


B’s amount be 6x 











Again, let B invested the capital for y months 


Now, according to the question, 





_ 9x40 
х 6х5 





=12 months 


35. 
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(e) Ratio of profits among A, B and C 


= (42000 x 4 + 30000 х 6):(30000 x 4 + 24000 x 
6):(28000 x 4 + 20000 х 6) 


= (168000 + 180000):(120000 + 144000):(112000 + 120000) 
— 348000:264000:232000 
— 348:264:232 


Hence, C's share = M х 232 = 312760 


. (b) Ratio of capital 


= (30000 х12):(24000 x 4 + 18000 x 8) : (42000 x 4 + 
32000 x 8) 


= 36000:(96000 + 144000):(168000 + 256000) 
= 360000:240000:424000 

= 360:240:424 = 45:30:53 

Sum of ratios = 45 + 30 + 53 = 128 


Now, B' share = x11960 = 32803.125 = 32803 


(c) Difference of amount received by R and О is (7 — 5) 
= 2, Total amount received by P and О = (3 + 5) = 8. 
Then, 2 corresponds to 34000 implies that 8 corresponds 


to FOR 8 = 216000. 
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Profit and Loss 








INTRODUCTION 


Nowadays, transactions have become a common feature 
of life. When a person deals in the purchase and sale of 
any item, he either gains or loses some amount generally. 
The aim of any business 1$ to earn profit. The commonly 
used terms in dealing with questions involving sale and 
purchase are: 

Cost Price: The cost price of an article is the price at 


which an article has been purchased. It 18 abbreviated 
as C.P. 


Selling Price: The selling price of an article is the 
price at which an article has been sold. It is abbreviated 
as S.P. 


Profit or Gain: If the selling price of an article is more 
than the cost price, there is a gain or profit. 

Thus, Profit or Gain = S.P. — С.Р. 
Loss: If the cost price of an article is greater than the 
selling price, the seller suffers a loss. 

Thus, Loss = C.P. - S.P. 

Note that profit and loss are always calculated with 
respect to the cost price of the item. 


Illustration 1: (1) If C.P. - 3235, S.P. - 3240, then 
profit = ? 

(1) If C.P. = 3116, S.P. = $107, then loss =? 
Solution: (i) Profit = S.P. — С.Р. = 240 — 235 = 35. 


(ii) Loss = C.P. — S.P. = 116 — 107 = 19. 


SOME BASIC FORMULAE 





1. Gain on $100 is Gain per cent 


Gain % = Gain x 100 

C.P. 
Loss on $100 is Loss per cent 
Loss % = Loss x 100 

С.Р. 








Illustration 2: 


The cost price of a shirt is 3200 and 
selling price 18 3250. Calculate the 96 of profit. 
Solution: We have, С.Р. = 3200, S.P. = 3250. 


Profit = S.P. — С.Р. = 250 - 200 = 350. 


Profit x 100 50x 100 
C.P. 200 


Illustration 3: Anu bought a necklace for 3750 and 
sold it for 3675. Find her percentage of loss. 
Solution: Here, С.Р. = $750, S.P. = 3675. 

Loss = С.Р. — S.P. = 750 — 675 = 375. 


7737 Lossx100 75х100 
0 = —— — 
C.P. 750 


Profit % = = 25% 





= 10% 





2. When the selling price and gain % are given: 


100 
С.Р. = | 


————— ——— [x S.P. 
100 + Gain% 
3. When the cost and gain per cent are given: 


(25 + Gain% 
А ие 


х С.Р. 
100 | 





Explanation 


Profit x 100 
Since Profit % = шинэс 











СР. 
Ён - C.P.) x 2l 
2 C.P. 
Profit% S.P. 1 
100 C.P. 
S.P. Profit 96 
Or, =1+ 
C.P. 100 
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100+ Profit 96 
$.Р. = ^ 10 - 


100 
and, С.Р. = | 100+ profit % 


x С.Р. 


x S.P. 





4. When the cost and loss per 
(^ — Loss 96 


100 


given: 


100 
С.Р. = 100— Loss % 





5. When the selling price and loss per cent are 


cent are given: 


yer 





jor 

















Explanation 
L 100 
Since Loss 96 — EORUM 
C.P. 
ни -8Р.)х ны 
Е СР. 
Loss% _ S.P. 
100 C.P. 
S.P. Loss% 
or = 1 
C.P. 100 
100 — Loss% 
S.P. = ^ 100 . x 


100 
and, 


Illustration 4: 


C.P. 


СР = (es x S.P. 


Mr Sharma buys a cooler for $4500. 


For how much should he sell it to gain 8%? 


Solution: We have, C.P. = 34500, gain % = 8% 


1 0 
5 A “с> 





100 
б 100+ 8 х 4500 
100 
== ШЕ х 4500 = 34860. 
100 


Illustration 5: By selling a fridge for $7200, Pankaj 
loses 10%. Find the cost price of the fridge. 


Solution: We have, S.P. = 17200, loss % = 10% 


100 
= | |xSP. 
A x - e 


= 190 x 7200 
100 —10 


a x 7200 = %8000. 
90 





Illustration 6: Ву selling a pen for 399, Mohan gains 
1 
12: 9. Find out cost price of the pen. 


1 25 
Solution: Here, S.P. = 399, gain % = 125% ог 7% 


ор | |р. 
100 + Gain% 


100 

зр 
100 + — 
2 





Е 2 


х 99 = 
225 | 388. 


SOME USEFUL SHORTCUT METHODS 





him 1s 


zy 





1. If a man buys x items for €y and sells z items 
for xw, then the gain or loss per cent made by 


[2-1 0% 





Explanation 
S.P. of z iterms = Зу 


: w 
S.P. of x items =  — х 
2 


w 
Net profit = —x-y. 
2 





У 
96 Profit = х 100% 


ie., E = | х 10096 
zy 


which represents loss, if the result is negative. 


Note: 


In the case of gain per cent, the result obtained bears 
positive sign whereas in the case of loss per cent the 
result obtained bears sign negative. 
How to Remember? 
Quantity Price (C.P. or S.P.) 


x У 


р 


1. Cross-multiply the numbers connected by the arrows 
(xw and zy). 


2 112 


2. Mark the directon of the arrows for cross- 
multiplicaton. The arrow going down forms the 
numerator while the arrow going up forms the 


| хи 
denominator (=) 
zy 
Illustration 7: If 11 oranges are bought for X10 and 
sold at 10 for 211, what is the gain or loss 962 
Solution: 


Quantity Price 
11 10 
10 10 


хм 
% profit - (= = | х 100% 


11х 11 
= (10x 10 


ak х 100% = 21% 
100 





Е | х 10096 


Illustration 8: А fruit seller buys apples at the rate of 
$12 per dozen and sells them at the rate of 15 for $12. Find 
out his percentage gain or loss. 
Solution: 
Quantity Price 
12 12 


12 к 12 
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XW 
% gain or loss = (= = | х 10096 


12х12 
= (15х12 


UD. 
144 





- | х 10096 


= - 25% 


Since the sign is —ve, there is а loss of 25% 





2. If the cost price of m articles is equal to the 
selling price of n articles, then 


—") x 100 


If m > n, it is % gain and, if m <n, it is % loss 
8 





А т 
96 gain ог loss = 








Explanation 
Let, the C.P. of an article be $1. 


С.Р. of m articles = xm x 1 = qm 
S.P. of n articles = т 


S.P. of an article — Л 
n 


m 
Profit on 1 article = (^ - ) 


ч 
1.е., < 
п 
m-—n т -— 
96 profit = | ) 100 ie., | 
Illustration 9: A shopkeeper professes to sell his goods 
on cost price, but uses 800 gm, instead of 1 Kg. What 


is his gain %? 
Solution: Here, cost price of 1000 gm is equal to selling 


price of 800 gm, 
m-—n 
% gain = | )х 100 


Е Е о 100 











"хо 





800 


= 200 ы = 25% 
800 


Illustration 10: Г the selling price of 12 articles is 
equal to the cost price of 18 articles, what 18 the profit 962 


Solution: Here, m = 18, n = 12 





^ 100 


n 


- (323 iw 
12 


— х100 = 50% 
12 


т 
Profit % = | 
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. If an article is sold at a price S.P.,., then % 
gain or 90 loss is x and if it is sold at a price 
S.P,., then % gain or % loss is y. If the cost 
price of the article is C.P., then 


S.P, 
100+х 


SP, _ С.Р. SP,-SP, 
100+ у 100 х-у г 


where x or y is —ve, if it indicates а loss, otherwise 
it is +ve. 











Illustration 11: 


By selling a radio for $1536, Suresh 
lost 20%. What per cent shall he gain or lose by selling 
it for 32000? 


Solution: Here, S.P., = 1536, x = -20 

(-ve sign indicates loss) 
S.P., = 32000, у=? 
Using the formula: 











SP, SP, 
100-x 100+у’ 
1536 _ 2000 
we get, 100-20 100+) 
тоор ОО N 
1536 6 
=> 419 
= — 7/0 
in^ 


1 
Thus, Suresh has а gain of 4 5 % by selling it for 32000. 


. If ‘A’ sells an article to ‘B’ at a gain/loss of 
m% and ‘B’ sells it to ‘C’ at a gain/loss of n%. 
If “С” pays 3z for it to ‘B’, then the cost price 
for ‘A’ is 





100? 2 
(100 + т) (100 + n) 


where т ог n is —ve, of it indicates a loss, otherwise 
it is +уе. 








Illustration 12: Mohit sells a bicycle to Rohit at a gain 
of 10% and Rohit again sells it to Jyoti at a profit of 
5%. If Jyoti pays 3462 to Rohit, what is the cost price 
of the bicycle for Mohit? 

Solution: Here, m = 10, n = 5, z = 3462. 

Using the formula, 





1002 
СР. = | (100-4 m) (100 + n) 





100? x 462 
we get, C.P. for Mohit = 


(100 + 10) (100 + 5) 
462 x 10000 
= 110x105 = 7400. 


Illustration 13: ‘A’ sells a DVD to ‘B’ at a gain of 
17% and ‘B’ again sells it to ‘C’ at a loss of 25%. If 
“С? pays $1053 to ‘B’, what is the cost price of the 
DVD to ‘A’? 
Solution: We have, m = 17, n = —25, 2 = 31053. 

Cost price of DVD to 





Е 100? z 

© | (100 + т) (100 + n) 

100 x 100 x 1053 
(100 + 17) (100 — 25) 





E 100 x 100 х 1053 = #1200. 
117x 75 





5. If ‘A’ sells an article to ‘В’ at a gain/loss of 
m%, and ‘B’ sells it to ‘C’ at a gain/loss of n%, 
then the resultant profit/loss per cent is given by 


Where m or n is —ve, if it indicates a loss, otherwise 
it is +ve. 
Note: 


The expression given by eq. (1) represents resultant profit 
ог loss according as it is +ve or —уе. 








Illustration 14: ‘A’ sells a horse to ‘B’ at a profit of 
5% and ‘B’ sells it: to ‘C’ at a profit of 10%. Find out 
the resultant profit per cent. 

Solution: We have, m = 5 and n = 10. 


mn 
Resultant profit % = | ИИ 


100 
= [s+104 


5 
100 


31 1 
=—% or 15-% 
2 2 





Illustration 15: Manoj sells a shirt to Yogesh at a 
profit of 15%, and Yogesh sells it to Suresh at a loss 
of 10%. Find the resultant profit or loss. 

Solution: Here, т = 15, n = —10 


mn 
Resultant profit/loss % = (» tnt a 





{бск 04 -Гүхл 199 
100 100 


1 
= 7/2% ог SETA 


which represents profit as the sign is +уе. 


. When two different articles are sold at the same 
selling price, getting gain/loss of х% on the 
first and gain/loss of y% on the second, then 
the overall % gain or % loss in the transaction 
Is given by 


100 (x + y) + 2xy 7 
(100 + х) + (100+ у) | 





The above expression represent overall gain 


or loss according as its sign is +ve or —ve. 


. When two different articles are sold at the same 
selling price getting a gain of x?6 on the first 
and loss of x% on the second, then the overall 96 
loss in the transaction is given by 


2 
219 
(5) : 


Note that in such questions, there is always а loss. 





Explanation 
Let, each article be sold at $2. 


Since gain/loss of х% 1s made on the first, cost price 


of the first article 
100 
= $2 
E + 3 


Also, gain/loss of y?6 18 made on the second. Therefore, 
cost price of the second article 


ze 1% 
= 00-59 


100 " 100 
= 2 
Total С.Р. = z 100 4 x 100 + y 


100 (100 + y) + 100 (100 + x) 
=e (100 + x) (100 + y) 














Total S.P. = 2z. 


S.P. — C.P 


Overall % gain or loss = г - х 100 


p, _ 1002 [100+ x+100+ y] 
В (100+ x)(100 4 y) 
“У7 77100: 1008 E1009 УГ S 


(100+ x)(100 4- у) 
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2(100 + х)(100+ y) -100000 x y) | ib 
i 100(200 + x + y) 
100х--100у--2ху 7 


© (1004-5) +(100+ y) a 
| 100(х+ y)+2xy | 
= 0. 











(100+ х) + (100+ y) 
Note: 
In case у = —, we have 
2 
Overall 96 gain or loss — == %, 
100 


Since the sign is —ve, there is always а loss. 
Illustration 16: Mahesh sold two scooters, each for 
$24000. If he makes 20% profit on the first and 15% 
loss on the second, what is his gain or loss per cent in 
the transactions? 

Solution: Here, x = 20 and у = -15. 


Over all gain/loss % 
100(x+ у) + 2ху |, 
% 
(100 + x) + (100 + y) 
_ [100(20-15)+2x 20x -151,, 
| (00+ 20) + (100-15) |” 
100 20 


= % =-—% 


205 4] 
which represents loss, being a —ve expression. 
Illustration 17: Rajesh sold two horses for $990 each; 
gaining 10% on the one and losing 10% on the other. 
Find out his total gain or loss per cent. 
Solution: Here, x = 10. 











2 2 
x 1 
Overall loss % = (5) % = (5) % = 1% 














8. A merchant uses faulty measure and sells his 
goods at gain/loss of x%. The overall % gain/ 
loss(g) is given by 

100+ g True measure 
100 + x 





Faulty measure 
Note: 


If the merchant sells his goods at cost price, then 

х-0. 

9. А merchant uses y% less weight/length and 
sells his goods at gain/loss of x?6. The overall 
96 gain/loss is given by 


ytx 
х 100 |o 
(225 | 
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Illustration 18: A dishonest shopkeeper professes to sell 
cloth at the cost price, but he uses faulty meter rod. His 
meter rod measures 95 cm only. Find his gain per cent. 
Solution: Here, true measure = 100 cm. 


False measure = 95 cm. 
Since the shopkeeper sells the cloth at cost price, .. x = 0. 
Overall gain 90 18 given by 


100+ g True measure 





100+x | Faulty measure 


+ 100 x 100 
Ши В iG ырлыр Ий 


100 95 95 


g= 10000 - 100 = 52% 
95 19 





Illustration 19: A dishonest shopkeeper professes to sell 
his goods at cost price, but he uses a weight of 800 g 
for the Kg weight. Find out his gain per cent. 


Solution: True measure = 1000 g. 
False measure = 800 g. Also, x = 0. 
Overall gain % is given by 


100+ & _ True measure 





100+x False measure 





100--g 1000 1000 х 100 
= —— 100 + g = —  —— 
100 800 ^ 8 800 
1000 А 
= go – 100 = 25% 


Illustration 20: А A shopkeeper sells goods at 44% loss 
on cost price, but uses 3096 less weight. What is his 
percentage profit or loss? 
Solution: Here, x = —44 and y = 30. 

y FX 


Overall gain/loss% = | ———— |x 100% 
100 — y 
E | 30—44 


——— x100|% 
100 — 30 


-14 
= |222 тоо |% --200 
(5; IL 0% 


which represents loss being a negative expression. 





10. A person buys two items for ЗА and sells one 
at a loss of /?6 and the other at a gain of 2%. 
If each item was sold at the same price, then 


(a) The cost price of the item sold at loss 
8 A(100 + %gain) 
(100 — %1055) + (100 + % gain) 











(b) The cost price of the item sold at gain 


Е A(100 – % loss) 
~ (100 — %loss) + (100 + % gain) 











Illustration 21: 


Ramesh buys two books Юг 3410. He 
sells one at а loss of 20% and the other at a gain of 
25%. If both the books are sold at the same price, find 
out the cost price of two books. 


Solution: Cost price of the book sold at a loss of 20% 


410 (100 + 25) 
~ (100 20) + (100+ 25) 





2 410х125 — #250. 
80 + 125 


Cost price of the book sold at a profit of 25% 
410 (100 — 20) _ 410 x 80 
80 + 125 





= (100 — 20) + (100+ 25) 
= 1160. 





11. If two successive discounts on an article are 


m% and n% respectively, then a single discount 
equivalent to the two successive discounts will be: 








Explanation 
Let, the marked price of the article be $100. 
S.P. after the first discount = %(100 — m) and discount 
= (100 — m) xn 
Йй 100 ` 
Single equivalent discount 


мэр (100 -т) хи 
хэй ee 
= 100 


at n% on 3(100 — m) 





100m + 100и — mn 
% 


100 


+ mn 
== т И 
= 100 ) "e 





. If three successive discounts on an article are 1%, 
т% and n?6 respectively, then a single discount 
equivalent to the three successive discounts will be 





С 


(Im + м + mn) Я Ітп 
= 0 
100 100? | "e 








Explanation 
Let, the marked price of the article be X100. 
S.P. after the first discount = 3(100 — J). 
Second discount at m% on 3(100 - 1) 
zs (100 — 7) x m 
100 
S.P. after second the discount 
(100 — 7) m 
|». 100 
ғ 100 (100 — 7) – (100 — 7) m 
100 
(100 — 0) · (100 — m) 
100 
(100 — 7) (100 — m) 
100 
(100 — 7) (100 — m) n 
100 x 100 
S.P. after the third discount 
(100 2) (100 – м) (100— 0 (100 — m)n 
i 100 100 x 100 


= *(100 — /) 











Third discount at n% on € 











=z (100 — 7) (100 — m) (100 — n) 





100 x 100 
(Im - In + тп) imn 
= |/+m+n + j 
100 (100) 


. Single equivalent discount 





| (Im - In + тп) тп | 
= |/+m+n % 


+ 
100 (100)? 


Illustration 22: Find a single discount equivalent to 
two successive discounts of 10% and 20%. 
Solution: The equivalent single discount 18 given by 


10x 20 





(104 20- |. Le., 28% 


Illustration 23: Find out a single discount equivalent 
to three successive discounts of 10%, 20% and 30%. 
Solution:The equivalent single discount is given by 


(10x 20+10x30+ 20x30) 
100 1007 





[10+20+30 





496 
i.e., бо % = 2 % or 49.6% 
10 10 


Illustration 24: Two shopkeepers sell machines at the 
same list price. The first allows two successive discounts 


10x20x30 р 
0 


Profit and Loss 9.7 
of 30% and 16% and the second 20% and 26%. Which 
discount series is more advantageous to the buyers? 


Solution: A single discount equivalent to the two 
successive discounts of 30% and 16% is 


30 x16 
30--16- 0 
| 100 E 





24 1 
ог, (45-2) or, 41-94 
5 5 


Also, a single discount equivalent to the two successive 
discounts of 20% and 26% is 





(20+ 26- 26), 


100 


26 
ог, (4 ER :J % or 40 : 90 
5 5 


Clearly, the discount series being offered by the first 
shopkeeper is more advantageous to the buyers. 





13. A shopkeeper sells an item at 22 after offering 
a discount of d% on labelled price. Had he not 
offered the discount, he would have earned a 
profit of p% on the cost price. 


The cost price of each item is given by 


100? z | 





re lax — d) (100 + p) 








Illustration 25: А shopkeeper sold sarees at 3266 
each after giving 5% discount on labelled price. Had he 
not given the discount, he would have earned a profit 
of 1296 on the cost price. What was the cost price of 
each saree? 

Solution: We have, labelled price z — 2266, discount d 
= 5% and profit p = 12% 

Using the formula 





100? 2 
CE E00 d 0) 


we get the cost price of each saree 





_ [ 100x100 x 266 
(100 — 5) (100 + 12) 
100 x 100 x 266 


= = $250. 
95х 112 
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Chapter 9 





Exercise-I 





. Mohan buys a watch for 3350 and sells it for $392. 


Find out his percentage of profit. 


(a) 9% (b) 12% 
(c) 14% (d) None of these 


. Ramesh purchased a bicycle for 35200 and spent 


$800 on its repairs. He had to sell it for $5500. Find 
out his profit or loss per cent. 


1 
(a) 8 z 96 loss 
(c) 996 


1 З 
(0) 7 24 gain 
(d) None of these 


. A man buys 10 articles for $8 and sells them at 


31.25 per article. His gain per cent 18: 


(a) 5596 
(c) 40% 


(b) 56 n 
(d) None of these 


. A toothpaste labeled at 380 is sold for 368. The rate 


of discount 18: 
(a) 1296 
(c) 1596 


(b) 1496 
(d) None of these 


. Sardar Singh bought 200 dozen oranges at X10 a 


dozen. He spent 3500 on transportation. He sold them 
at X1 each. What was his profit or loss per cent? 
(a) 496 (b) 6% 

(c) 596 (d) None of these 


. Mr Verma sold his scooter for 310500 at a gain of 


5%. Find out the cost price of the scooter. 


(а) 310300 (b) 510700 
(c) 310000 (d) None of these 


. Suresh buys a camera for $1800 and sells it at 10% 


loss. Find out its selling price. 


(a) 31620 (b) 31730 
(c) 31650 (d) None of these 


. Hemant purchased 120 rims of paper at X80 per rim. 


He spent 3280 on transportation, paid octroi at the 
rate of 40 paise per rim and paid 372 to the coolie. 
If he wants to have а gain of 8%, the selling price 
per rim must be: 


(а) x89 
(c) 395 


(b) 390 
(d) None of these 


. A shopkeeper loses 796 by selling a cricket ball for 


331. For how much should he sell the ball so as to 
gain 5962 


(a) 750 
(c) 335 


(b) 365 
(d) None of these 


. A shopkeeper sold some articles at 335 per piece 


and gained 4096. What would be the selling price 
of each article to earn 6096 profit? 

(a) 340 (b) 345 

(c) 350 (d) None of these 


. A man bought apples at the rate of 6 for 320 and 


sold them at 4 for X16. His estimated profit % is: 


(a) 2396 (b) 1896 
(c) 2096 (d) None of these 


. А fruit vendor buys 10 bananas for X14 and sells 


them at 12 for $15. Find his percentage gain or loss. 
5 5 : 
(а) 10 a loss (b) 10 9 % gain 


(c) 9% gain (d) None of these 


. If eggs are bought 12 for 310 and sold at 10 for 312. 


What is the gain or 105$ %. 


(a) 40% loss (b) 44% gain 
(с) 44% loss (d) None of these 


. If the cost price of 21 watches is equal to the selling 


price of 18 pieces, then what would be the gain per 
cent in this transaction? 


(a) 6 5% (5) 7% 


2 
(с) 6 ao (d) None of these 


. A shopkeeper gains the cost of 8 metres thread by 


selling 40 metres thread. Find his gain per cent. 


(a) 19% (b) 20% 
(c) 22% (d) None of these 


. If the selling price of 2/3 of a certain quantity of 


milk be equal to the cost price of whole milk, then 
what will be the gain per cent in this transaction? 
(a) 50% (b) 48% 

(c) 53% (d) None of these 


. A shopkeeper sells 20 pencils for the same amount 


of money as he paid for 25 pencils. What is his gain 
per cent? 
(a) 20% 
(c) 24% 


(b) 25% 
(d) None of these 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


Mohit lost 18% by selling a bicycle Юг $1230. 
What per cent shall he gain or loss by selling it 
for 31600? 


(a) 65% 1088 (b) 4% gain 


(c) 6 5% gain (d) None of these 


A shopkeeper sells an article at a gain of 10%. Had 
he sold it at a loss of 20%, its selling price would 
have been $180 less. What is the cost price of the 
article? 

(a) 3630 (b) 3600 

(c) 3580 (d) None of these 

A person sells 36 oranges per 21 and makes а loss 
of 4%. Find how many oranges per € to be sold to 
have а gain of 8%? 

(a) 1/32 (b) 5 

(c) 1/16 (d) None of these 


A person sells a colour TV at 1096 below the cost 
price. Had he received $1494 more, he would have 


1 : 
made a profit of л What was the cost price 
of the colour TV? 


(a) 36400 (b) 37200 

(c) 36640 (d) None of these 

Vijay sold a watch at a gain of 5%. Had he sold it 
for $72 more, he would have gained 13%. Find out 
the cost price of the watch. 

(a) 3900 (b) 3910 

(c) 3870 (d) None of these 

Sita sells a calculator to Gita at a gain of 1796 and 
Gita sells it to Anu at a loss of 25%. If Anu pays 
$1842.75 for it, then what did Sita pay for it? 

(a) 32080 (b) 32100 

(c) 32110 (d) None of these 

‘A’ buys an article and sells it to ‘В’ at a profit of 
10%, ‘B’ sells it to ‘C’ gaining 20%. If “С” gives 
3924, what amount did ‘A’ give? 

(а) $700 (b) 3724 

(c) 3780 (d) None of these 


‘А’ sells an article to ‘В’ at a gain of 20% and ‘В? 
sells it to *C' at a gain of 10% and ‘C’ sells it to 


1 : 
*D' at a gain of 12 a If *D' pays 329.70 what did 
it cost to ‘А’? 


(a) 20 
(c) 318 


(b) 24 
(d) None of these 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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Rajesh sells taperecorder to Mihir at a loss of 1096 
and Mihir sells it to Shiv at a loss of 20%. If Shiv 
pays 1440 for it, at what price did Rajesh buy? 
(a) 51920 (b) 32000 

(c) 31800 (d) None of these 

A man sells a scooter to his friend at 1096 loss. If 
the friend sells it for 354000 and gains 20%, find 
out the original cost price of the scooter. 


(a) 350000 (b) 345000 

(c) 340000 (d) None of these 

‘A’ sells a good to ‘В’ at a profit of 10% and B sells it 
to ‘С’ at a profit of 20%. Find out the resultant profit. 
(a) 33596 (b) 2096 

(c) 33296 (d) None of these 


A manufacturer sells an article to a wholesale dealer 
at a profit of 2096. The wholesale dealer sells it to a 
retail merchant at a loss of 596. Find out the resultant 
profit or loss. 

(a) 1496 loss (b) 1496 gain 

(c) 1296 gain (d) None of these 

A man sold two watches for 33750 each. On one 
he gained 5%, and on the other, he lost 5%. What 
was his total gain or loss percentage? 


1 1 
(a) 17% (b) 5% 


(с) n (d) None of these 

A men sells two houses at the rate of 31.995 Lakhs 
each. On one house he gains 2096 and on the other 
he loses 20%. His gain or loss per cent in the whole 
transaction is: 

(a) 596 loss (b) 4% 

(c) 496 loss (d) None of these 

A shopkeeper sold two bicycles for 31500 each. On 
one, he gains 25% and on the other he loses 20%. 
His gain or loss per cent in the whole transaction is: 


18 18 г 
2 — % loss b) 2 — % gain 
(a) pos (b) з 


(с) 2% раш (d) None of these 

A man sells two articles, each for 3640. He earns 
20% profit on the first, and 40% profit on the second. 
Find his overall per cent profit. 


1 
(а) 297 (b) 287% 


(c) 29 4 96 (d) None of these 
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34. 


35. 


36. 


37. 


38. 


A person sells two articles, each for 31040. He incurs 
20% loss on the first and 10% loss on the second. 
Find out overall per cent loss. 


5 


(a) 127% (b) 152. 


17 


3 
(c) 13 Pid (d) None of these 
A grocer sells rice at a profit of 20% and uses a 
weight which is 2596 less. Find out overall gain 
percentage. 


(a) 6096 (b) 65% 

(c) 5896 (d) None of these 

A shopkeeper sells goods at 10% loss on cost price, 
but uses 20% less weight. What 18 his profit or loss 
percentage? 


(a) 2% gain (b) 22% 1055 


1 А 
(с) 2 ae gain (d) None of these 
A cloth merchant says that due to slump in the 
market, he sells cloth at 10% loss, but he uses a 
inaccurate metre scale and actually gains 15%. Find 
out the actual length of the scale. 


(a) 25% 
(c) 40% 


(b) 30% 
(d) None of these 


. Sudeep buys two CDs Юг $380 and sells one at a 


loss of 22% and the other at a gain of 12%. If both 
the CDs are sold at the same price, then the cost 
price of two CDs is: 
(а) 3196, 3225 
(с) 3224, 3156 


(b) 3230, 2140 
(d) None of these 


. An article is listed at 365. A customer bought this 


article for 356.16 and received two successive 
discounts of which one 18 1096. Find out the other 
discount in this discount scheme offered by the 
shopkeeper. 


(a) 496 
(c) 6% 


(b) 396 
(d) None of these 


. А cash payment that will settle a bill for 250 chairs 


at 750 per chair less 20% and 15% with a further 
discount of 5% on cash payment is: 

(a) 37025 (b) 38075 

(c) 38500 (d) None of these 


. А person sells taperecorders at 21134 each after 


giving a discount of 1995 on the marked price. Had 
he not given the discount, he would have earned a 
profit of 40% on the cost price. The cost price of 





(a) 72.4 cm (b) 71.34 cm each taperecorder 18: 
(c) 78.25cm (d) None of these (a) 31000 (b) 31200 
A cloth dealer professes to sell cotton at cost price, (c) 31400 (d) None of these 
but uses a meter having a length of 80cm only and 
charges for the meter. Find his gain per cent. 
ExERcIsE-2 


(Ва5Ер ом Memory) 





. The profit earned after selling ап article for $536 is 


the same as the loss incurred after selling the article 
for 3426. What 18 the cost price of the article? 
(a) 3448 (b) 3470 
(c) 3481 (d) 3500 
(e) None of these 
[Andhra Bank PO, 2007] 


. The cost of manufacturing an article was 3900. The 


trader wants to gain 2596 after giving a discount of 
10%. The marked price must be: 


(а) $1500 (5) $1250 


(c) 31200 (d) 31000 
[SSC (GL) Prel. Examination, 2005] 


3. 


By selling a table for 3350 instead of 3400, loss per 
cent increases by 5%. The cost price of the table is: 


(a) 31050 (b) 3417.50 
(c) 3435 (d) 31000 
[SSC (GL) Prel. Examination, 2005] 


. By selling a plot of land for 345000, a person loses 


10%. At what price should he sell it to gain 15%? 


(a) 350000 (b) 355000 
(c) 357500 (d) 360000 
[SSC (GL) Prel. Examination, 2005] 


. A man bought pencils at the rate of 6 for 34 and 


sold them at the rate of 4 for 36. His gain in the 
transaction is: 


10. 


(а) 75% 
(©) 125% 


(0) 80% 
(4) 10096 
[SSC (GL) Prel. Examination, 2005] 


. If an article is sold for 3178 at a loss of 11%, then 


what should be its selling price in order to earn a 
profit of 11%? 
(a) 3220.50 
(c) 3222 


(b) 3267 
(d) 3220 
[SSC (GL) Prel. Examination, 2005] 


. A dealer sold two T.V. sets for 37400 each. On one, 


he gained 1096 and on the other, he lost 1090. The 
dealer's loss or gain in the transaction was: 
(a) no profit no loss (b) 1% gain 
(c) 0.196 loss (d) 196 loss 
[SSC (GL) Prel. Examination, 2005] 


. A shopkeeper purchased rice of 3 varieties a, b, 


c which cost 334.50, 328.60 and 332.40 per Kg 
respectively. In which of the following bargain he 
will earn the maximum? 


(a) He purchased a and c each 20 Kg and sold them 
at 338.00 and 336.00 per Kg respectively 
(b) He purchased a and b 30 Kg and 40 Kg 
respectively and sold them at 337.00 and 333.00 
per Kg respectively 
(c) He purchased b and c 20 Kg and 40 Kg 
respectively and sold them at 340.00 and 338.00 
per Kg respectively 
(d) He purchased c and a 25 Kg and 30 Kg 
respectively and sold them at 342.00 and 338.00 
per Kg respectively 
(e) He purchased b and a 40 Kg and 20 Kg 
respectively and sold them at 337.00 and 340.00 
per Kg respectively 
[SBI PO, 2005] 


. The profit earned after selling an article for 3625 is 


the same as the loss incurred after selling the article 
for 3435. What is the cost price of the article? 
(а) $530 (b) 3520 
(с) 3540 (d) 3550 
(e) None of these 
[Bank of Baroda PO, 2007] 


Srinivas sold an article for 3460 and earned a profit 
of 1596. At what price should it have been sold so 
as to earn a profit of 20%? 
(a) 3483 (b) 3480 
(c) 3498 (d) 3485 
(e) None of these 

[PNB Management Trainee, 2007] 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
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The profit earned after selling a wristwatch for 
35765 1s the same as the loss incurred after selling 
the wristwatch for 34315. What is the cost price of 
the wristwatch? 


(a) 56000 


(c) 34900 
(e) None of these 


(b) 55100 
(d) 35040 


[OBC PO, 2007] 


A trader sells 145 metre of cloth for 312325 at the 
profit of $10 per metre of cloth. What 18 the cost 
price of 1 metre of cloth? 


(a) x65 (b) 375 
(c) 395 (d) 385 
(e) None of these 
[SBI PO, 2008] 


The profit earned after selling an article for 3522 is 
the same as the loss incurred after selling the article 
for 3378. What is the cost price (in ©) of the article? 


(a) 34602 (b) 34903 
(c) 3520 (d) 35505 
(e) None of these 
[Corporation Bank PO, 2007] 


What per cent of selling price would be 3496 of cost 
price if gross profit 18 2696 of the selling price? 


(a) 17.16 (b) 74.00 
(c) 25.16 (d) 88.40 
(e) None of these 
[BSRB Bangalore PO, 2000] 


Mr. Gupta, Mr. Shastri and Mr Saxena together 
earned 319800. The ratio of earnings between Mr. 
Gupta and Mr. Shastri is 2:1 while that between Mr. 
Shastri and Mr. Saxena is 3:2. How much did Mr. 
Shastri earn? 


(a) 33600 


(c) 31800 
(e) None of these 


(b) 55400 
(d) 56300 


[BSBR Bangalore PO, 2000] 


A grocer purchased 20 Kg of wheat at the rate of 15 
per Kg and 30 Ко of wheat at the rate of X13 per 
Kg. At what price per Kg should he sell the mixture 


to earn 33% profit on the cost price? 
(a) 328.00 


(c) 318.40 
(e) None of these 


(b) 320.00 
(d) 517.40 


[BSRB Delhi PO, 2000] 


By selling an article for 396, double the profit is 
obtained than the profit that would have been obtained 
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18. 


19. 


20. 


21. 


22. 


23. 


by selling it for 384. What is the cost price of the 
article? 

(a) 372.00 

(c) 370.00 

(e) None of these 


(b) 75.00 
(d) 568.00 


[BSRB Delhi PO, 2000] 


A shopkeeper sells a T.V. set for 316560 at 1096 
discount on its marked price and earns 1590 profit. 
If no discount is offered then what will be his per 
cent profit? 


Т, 7 
(а) 277 (b) 227 


(c) 252 (d) Data inadequate 


(e) None of these 
[BSRB Patna PO, 2001] 


A shopkeeper sold an article offering a discount of 
5% and earned a profit of 23.5%. What would have 
been the percentage of profit earned if no discount 
had been offered? 
(a) 28.5 

(c) 30 

(e) None of these 


(b) 24.675 
(d) Data inadequate 


[Andhra Bank SO, 2002] 


A shopkeeper sold a TV set for 317940, at a discount 
of 8% and gained 19.6%. If no discount is allowed, 
what will be his gain per cent? 
(a) 2596 (b) 36.496 
(c) 24.8% (d) Cannot be determined 
(e) None of these 

[RBI Grade ‘B’ Officers, 2002] 


A man sold two watches for 3240 each; on one he 
gained 2096 and on the other he lost 2096. The gain 
or loss per cent in the transaction is: 
(a) 1% gain (b) 196 loss 
(c) 4% gain (d) 496 loss 

[SI of Police Rec. Examination, 1997] 
Mohan sells two tape recorders at the same price. On 
one he gains 10% and on the other he loses 10%. 
The total gain or loss in transaction 1s: 
(a) 1% gain (b) 196 loss 
(c) No loss or no gain (d) 296 loss 

[SI of Police Rec. Examination, 1997] 
A man bought a car for 360000 and spent 1096 of the 
cost of the car for purchase of new tyres. At what 
price should he sell the car to make a gain of 1596? 
(a) 379,500 (b) 374,500 
(c) 375,900 (d) 373,500 

[SI of Police Rec. Examination, 1997] 


25. 


26. 


27. 


28. 


29. 


30. 


A merchant bought 60 sheeps at 3120 per sheep. 
He sold 40 of them at 3150 each. 10 of them died. 
What should be the selling price of the remaining 
sheeps if he wants a profit of 3800? 
(a) 5150 (b) 3200 
(c) 3250 (d) 5180 

[SI of Police Rec. Examination, 1997] 


A merchant allows 1096 for each payment on the 
marked price of an article and still gains at the rate 
of 1096. The cost price of an article which is marked 
as X77 18: 
(а) $70 
(с) 363 


(b) 360 
(d) 362.37 
[SI of Police Rec. Examination, 1997] 


The price of a jewel, passing through three hands, 
rises on the whole to 65%. If the first and the second 
sellers earned 2096 and 2596 profit respectively, the 
profit earned by the third seller is: 
(a) 2096 (b) 1596 
(c) 1096 (d) 596 

[SI of Police Rec. Examination, 1997] 
A shopkeeper professes to sell his goods at cost 
price but uses a weight of 800g instead of kilogram 
weight. Thus, he makes a profit of: 
(a) 296 (b) 896 
(c) 2096 (d) 2596 

[SI of Police Rec. Examination, 1997] 


4 
If selling price of an article is — of its cost price, 
the profit in transaction is: 


(a) 1% (b) 201% 
3 2 


1 
(©) 332% (d) 25:29 


[SI Rec. Examination (D.P.), 1997] 


A grocer mixes 26Kg of tea which costs 220 a Kg 
with 30Kg of tea which costs $36 a Kg and sells 
the mixture at $30 a Kg. His profit per cent is: 
(a) 5% (b) 6% 
(c) 7% (d) 8% 

[SI Rec. Examination (D.P.), 1997] 
If the cost price of 15 tables be equal to the selling 
price of 20 tables, the loss per cent in the transaction 
15: 
(а) 18% 
(c) 25% 


(0) 20% 
(4) 24% 
[SI Rec. Examination (D.P.), 1997] 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


If 5% more 18 gained by selling an article for $350 
then by selling it for 3340, the cost of the article (in 
rupees) 18: 
(a) 50 

(c) 200 


(b) 160 
(d) 225 
[SI Rec. Examination (D.P.), 1997] 


On selling an article for 3700, the loss is 20%. To 
make a profit of 20%, the article must be sold at: 


(a) 31050 (b) 3850 
(c) 31075 (d) 3875 
[SI Rec. Examination (D.P.), 1997] 


A man purchased a box full of pencils at the rate 
of 7 for 39 and sold all of them at the rate of 8 for 
$11. In this transaction, he gained $10. How many 
pencils did the box contain? 
(a) 100 (b) 112 
(c) 114 (d) 115 

[SI Rec. Examination (D.P.), 1997] 


The cost price of 16 articles 18 equal to selling price 
of 12 of them. The gain or loss per cent in the 
transaction is: 


1 1 
(а) 33 3 96 loss (b) 23 3 96 loss 


1 1 
(с) 33 3 % gain (d) 23 3 % gain 


[SI Rec. Examination (D.P.), 1997] 


A businessman marks his goods in such a way that 
even after allowing 12.5% discount on cash purchase, 
he gains 20%. If the cost price of the goods is 2140, 
the marked price is: 


(a) 3162 
(c) 7192 


(b) 2172 
(d) 7198 
[SI Rec. Examination (D.P.), 1997] 


A watch is sold for 7880 at a loss of 20%. For how 
much should it be sold to gain 10%? 


(a) 71000 (b) 71100 
(c) 71210 (d) 71400 
[SI Rec. Examination (D.P.), 1997] 


Applied to a bill for $15000, the difference (in 3) 
between a discount of 5096 and two successive 
discount of 3096 and 20% is: 
(a) 0 (b) 450 
(c) 900 (d) 1000 

[SI Rec. Examination (D.P.), 1997] 


A sum of 32430 was divided among three persons 
X, Y, Z such that if their shares were diminished 


39. 


40. 


41. 


42. 


43. 


44. 


45. 
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by 35, would be in the ratio 3:4:5. In this division, 
X got: 
(a) 31015 
(c) 3605 


(b) 3810 
(d) 3595 
[Assistant’s Grade Examination, 1997] 


The ratio between the annual incomes of A and B is 
4:3 and between their annual expenditures is 3:2. If 
at the end of a year both save $600 each, find the 
difference in the income. 
(a) 3450 (b) 3500 
(с) 3600 (d) 3750 

[Assistant’s Grade Examination, 1997] 
If 3 toys are sold at the cost price of 4 toys of the 
same kind, the profit will be: 

1 

(а) 25% (0) 33 3 96 
2 
3 


(c) 664% (d) 50% 


[SSC (GL) Prel. Examination, 2000] 

A sells a bicycle to B at a profit of 20%. B sells it 
to C at a profit of 25%. If C pays $225 for it, the 
cost price of the bicycle for A is: 
(a) 5110 (b) 3125 
(c) 3120 (d) 3150 

[SSC (GL) Prel. Examination 2000, (MS)] 
A retailer buys 40 pens at the marked price of 36 
pens from a whole-saler. If he sells these pens giving 
a discount of 10%, what 18 the profit per cent? 


(a) 996 (b) 1096 


1 
©) 105% (4) 1196 


[SSC (GL) Prel. Examination, 2000] 


12 copies of a book were sold for 31800, thereby 
gaining cost price of 3 copies. The cost price of a 
copy is: 
(a) 3120 
(c) 31200 


(b) 3150 
(d) 31500 
[SSC (GL) Prel. Examination, 2000] 


A shopkeeper marks his sharees at 2096 above the 
cost price and allows a purchaser a discount of 1096 
for cash buying. What profit per cent does he make? 
(a) 18 (b) 12 
(c) 10 (d) 8 

[SSC (GL) Prel. Examination, 2000] 


A shopkeeper purchased a chair marked at $800, 
at two successive discounts of 10% and 15%, 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


respectively. He spent 328 on transportation and sold 
the chair for 3800. His gain per cent is: 
(a) 40 (b) 30 
(c) 25 (d) 14 

[SSC (GL) Prel. Examination, 2000] 
The selling price of 5 articles is same as the cost 
price of 3 articles. The gain or loss 1s: 
(a) 2096 gain (b) 2596 gain 
(c) 33.33% loss (d) 40% loss 

[SSC (GL) Prel. Examination, 2000] 


By selling an article for 7480 A lost 20%. For what 
should he sell it to make a profit of 20%? 


(a) 5800 (b) 3760 
(c) 3720 (d) 3680 

[SSC (GL) Prel. Examination, 2000] 
A house worth 3150000 is sold by X at 5% profit to 


Y. Y sells the house back to X at a 266 loss. Then, 
in the entire transaction: 


(a) X gains 34350 (b) X loses $4350 
(c) X gains 33150 (d) X loses 33150 

[SSC (GL) Prel. Examination, 2000] 
A shopkeeper purchases 12 balloons for 310 and 
sells them at 10 balloons for X12. Thus, he earns a 
profit of: 
(a) 35% 
(c) 44% 


(b) 36% 

(d) 45% 
[SSC (GL) Prel. Examination, 2000] 
Anu sold 2 books at 31.40 each. Her profit on one was 
20% and her loss on the other was 20%. Then, she: 


(a) made no gain no loss (b)Gained 20 paise 
(c) Lost 20 paise (d)lost 12 paise 

[SSC (GL) Prel. Examination, 2000] 
If I had purchased 11 articles for 10 and sold all 
articles at the rate of 10 for X11, the profit per cent 
would have been: 
(a) 10% 
(c) 21% 


(b) 11% 

(d) 100% 
[SSC (GL) Prel. Examination, 2002] 
By selling an article for $72, there is a loss of 10%. 
In order to gain 5%, its selling price should be: 
(а) 387 (b) 385 
(c) $80 (d) 384 

[SSC (GL) Prel. Examination, 2002] 

An article is sold at a loss of 10%. Had it been sold 


А 1 
for 39 more, there would have been a гаш of 12 5 
% on it. The C.P. of the article 18: 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


(а) x40 
(c) 350 


(b) 345 

(d) 335 
[SSC (GL) Prel. Examination, 2002] 
If C.P. is 380, overhead is 320 and S.P. is 3120, then 
profit per cent is: 
(a) 2096 
(c) 4096 


(b) 50% 
(d) 3096 
[SSC (GL) Prel. Examination, 2002] 


8 
If S.P. of an article 18 5 times its C.P., the profit 
per cent on it is: 


(a) 12096 (b) 16096 
(c) 4096 (d) 6096 

[SSC (GL) Prel. Examination, 2002] 
A man sells two articles at 399 each. On one he 


gains 10% and оп the other he loses 10%. What is 
his gain or loss per cent in the whole transaction? 
(a) Loss, 196 (b) Loss, 1.5% 
(c) Profit, 196 (d) Profit, 1.5% 

[SSC (GL) Prel. Examination, 2002] 


The cost price of 18 articles is equal to S.P. of 15 
articles. The gain per cent is: 
(a) 1596 (b) 2096 
(c) 2596 (d) 1896 
[SSC (GL) Prel. Examination, 2002] 


If a person sells a sari for 35200, making a profit of 
3096, then the cost price of sari is: 


(a) 34420 (b) 34000 
(c) 33900 (d) 33800 
[SSC (GL) Prel. Examination, 2002] 


The ratio of the cost price and the selling price is 
4:5. The profit per cent is: 
(a) 1096 (b) 2096 
(c) 2596 (d) 3096 
[SSC (GL) Prel. Examination, 2002] 


Two bicycles were sold for 23990 each, gaining 5% 
on one and losing 5% on the other. The gain or loss 
per cent on the whole transaction is: 
(a) neither gain пог 1055 (b)2.5?6 gain 
(c) 2.5% loss (d) 0.25% loss 

[SSC (GL) Prel. Examination, 2002] 


If the S.P. of 40 articles is equal to the C.P. of 50 
articles, then the loss or gain per cent is: 
(a) 25% loss (b) 2096 loss 
(c) 2596 gain (4) 2096 gain 
[SSC (GL) Prel. Examination, 2003] 


62 


63. 


64. 


65. 


66. 


67. 


68. 


A man bought a second hand machine for 31200 and 
spent 3200 on its repairs. He sold it for 21680. His 
profit per cent is: 
(a) 2096 

(c) 896 


(b) 1096 

(d) 16% 
[SSC (GL) Prel. Examination, 2003] 
An item costing 3840 was sold by a shop-keeper 
at a gain of 1096 and it was again sold by the new 
buyer at a loss of 5%. Find S.P. of the item: 


(a) 3877.80 (b) 3798 
(c) 3924 (d) 337.80 
[SSC (GL) Prel. Examination, 2003] 


100 oranges are bought for 3350 and sold at the rate 
of 348 per dozen. The per cent of profit or loss is: 


(a) 1296 loss (b) 15% gain 


2 


2 
(c) 14 7% 1088 (4) 14 7% profit 


[SSC (GL) Prel. Examination, 2003] 


A merchant fixes the sale price of his goods at 1596 
above the cost price. He sells his goods at 12% less 
than the fixed price. His percentage of profit is: 


21 р jt 
(a) 25 (01; 
(©) 15 (d) 2 


[SSC (GL) Prel. Examination, 2003] 
If the ratio of C.P. and S.P. is 5:6. The gain % is: 


1 
(а) 20% (b) 333% 


(c) 25% (4) 30% 
[SSC (GL) Prel. Examination, 2003] 
Ramesh bought a gas stove and paid 10% less than 
its original price. He sold it at 30% profit on the price 
he had paid what percentage of profit did Ramesh 
earn on the original price? 
(a) 3296 (b) 1196 
(c) 2096 (d) 1796 

[IBPS JR. Executive, 2002] 
A builder purchased a plot of land for $80 Lakhs 
and constructed a five storey building inclusive of 
ground floor on it. How much should he charge for 
each flat to make 2596 profit on his investment on 
land, if there are five flats on each storey? 
(a) 350000 (b) 3100000 
(c) 3500000 (d) 32000000 
(e) None of these 

[IBPS JR. Executive, 2002] 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


Profit and Loss 9.15 


20% loss on selling price is what per cent loss on 
the cost price? 


2 
(а) 25% (b) 165% 
(©) 15% (4) 165% 


[SSC (GL), 2011] 
X sells two articles for 34,000 each with no loss and 
no gain in the interaction. If one was sold at a gain 
of 25% the other 18 sold at a loss of: 


(a) 2596 (b) 18296 


(4) 20% 


[SSC (GL), 2011] 


A man purchased some eggs at 3 for $5 and sold 
them at 5 for $12. Thus, he gained 3143 in all. The 
number of eggs he bought 15: 
(a) 210 (b) 200 
(c) 195 (d) 190 

[SSC (GL), 2011] 
The cost price of an article is 6496 of the marked 
price. The gain percentage after allowing a discount 
of 12% on the marked price 1s: 
(a) 37.596 (b) 4896 
(c) 50.596 (d) 5296 

[SSC (GL), 2011] 
By selling an article for $144, a person gained such 
that the percentage gain equals the cost price of the 
article. The cost price of the article is: 


(a) 390 (0) 580 
(c) 375 (d) 360 

[SSC (GL), 2011] 
A man sells two article for 35000 each neither losing 


nor gaining in the deal. If he sold one of them at a 
gain of 2595, the other article is sold at a loss of: 


(c) 165% 


(a) 152% (5) 165% 


(c) 175% (d) 185% 


[SSC (GL), 2011] 
A man bought orange at the rate of 8 for $34 and 
sold them at the rate of 12 for $57. How many 
oranges should be sold to earn а net profit of 345? 
(a) 90 (b) 100 
(c) 135 (d) 150 

[SSC (GL), 2011] 
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76. 


77. 


78. 


79. 


80. 


81. 


82. 


А shopkeeper allows 23% commission оп his 
advertised price and still makes a profit of 10%. If 
he gains 356 on one item. His advertised price of 
the item, in $, is: 


(a) 820 
(c) 790 


(b) 780 
(d) 800 
[SSC (GL), 2011] 


A shopkeeper earns a profit of 1296 on selling a 
book at 1096 discount on the printed price. The 
ratio of the cost price and the printed price of the 
book is: 


(a) 45:56 
(c) 47:56 


(b) 45:51 
(d) 47:51 
[SSC (GL), 2010] 


On selling an article for $170, a shopkeeper loses 
1596. In order to gain 2096, he must sell that article 
at rupees: 


(a) 215.50 
(c) 240 


(b) 212.50 
(d) 210 


Seema purchased an item for 39600 and sold it for 
loss of 5 per cent. From that money she purchased 
another item and sold it for gain of 5 per cent. What 
18 her overall gain/loss? 


(a) Loss of 336 (b) Profit of 324 
(c) Loss of 354 (d) None of these 


[Bank of Baroda PO Examination, 2011] 


By Selling 80 ball pens for $140, a retailer loses 
30%. How many ball pens should he sell for $104 
so as to make a profit of 3096? 

(a) 32 (b) 52 

(c) 48 (d) 42 

What profit/loss per cent did Ravi earn if he 
purchased an item of $5600 and sold it at 3/4 of 
its cost price? 


(a) Loss of 20 per cent 
(b) Gain of 25 per cent 
(c) Neither gain nor loss 
(d) None of these 
[OBC PO Examination, 2010] 
The profit earned after selling an article for 3996 is 


the same as loss incurred after selling the article for 
3894. What is the cost price of the article? 


83. 


84. 


85. 


86. 


87. 


(a) 3935 
(c) 3945 
(e) None of these 


(b) 3905 
(d) 3975 


[SBI PO Examination, 2008] 


Naresh purchased TV set of 311250 after getting 
discount of 10% on the labeled price. He spent $150 
on transport and $800 on installation. At what price 
should it be sold so that the profit earned would have 
been 15% if no discount was offered? 


(a) 312937.50 (b) 314030 
(c) 313450 (d) 315467.50 
[United Bank of India PO Examination, 2009] 


A shopkeeper sells notebooks at the rate of 45 each 
and earns a commission of 496. He also sells pencil 
box at the rate of 80 each and earns a commission 
of 2096. How much amount of commission will he 
earn in two weeks if he sells 10 notebooks and 6 
pencil boxes a day? 


(а) 31956 


(c) 31496 
(e) None of these 


(b) 51586 
(d) 51596 


[СВІ PO Examination, 2010)] 


A shopkeeper bought 30 Kg of wheat at the rate 
of 345 per Kg. He sold 40% of the total quantity 
at the rate of $50 per Kg. Approximately, at what 
price per Kg should he sell the remaining quantity 
to make 25 per cent overall profit ? 


(a) 354 (b) 352 
(c) 350 (d) 360 
[Allahabad Bank PO Examination, 2010] 


A shopkeeper sold an item at 1090 loss after giving 
a discount equal to half the marked price. The cost 
price of the item 15: 


(a) 


of marked price 


(b) 


of marked price 


| Ole 


(c) 


of marked price 


(d) 


of marked price 


| юе 


[SSC, 2014] 


А person purchased a saree for 27710 after availing 
а net discount of 31285. The percentage of discount, 
the saree-shop offers, 1s: 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


2 
(а) мон (b) 142% 


3 4 
142% d) 149 
(c) 7% (4) 7% 


188С, 2014] 


A cycle dealer offers a discount of 10% and still 
makes a profit of 26%. What does he pay for a cycle 
whose marked price is 3840? 
(a) 5600 (0) 5650 
(с) 5700 (4) 5750 

[SSC, 2014] 


If the cost price of an item is =of its marked price and 


if it is sold at a discount of 10%, then there will be: 
(a) 25% profit (b) 40% profit 
(c) 50% profit (d) 125% profit 

[SSC, 2014] 
An item costing $200 is being sold at 10% loss. If 


the price is further reduced by 5%, the selling price 
will be: 


(а) 5170 
(c) 7175 


(b) 5171 
(d) 5179 
[SSC, 2014] 


A shopkeeper buys 144 items at 90 paisa each. Оп 
the way 20 items are broken. He sells the remainder 
at 81.20 each. His gain per cent correct to one place 
of decimal is: 


(a) 13.8% 
(c) 14.8% 


(b) 14.6% 
(d) 15.896 

[SSC, 2014] 
There is a profit of 20% on the cost price of an 
article. The per cent of profit, when calculated on 
selling price is: 


2 


(a) 165% (5) 20% 


(d) None of these 
[SSC, 2014] 


By selling an article for 3102, there 18 a loss of 15%. 
When the article is sold for $134.40, the net result 
in the transaction is: 
(a) 1296 gain 
(c) 1096 loss 


(c) 331% 
3 


(b) 12% loss 
(4) 1596 gain 

[SSC, 2014] 
Two toys are sold at 3504 each. One toy brings the 
dealer a gain of 12% and the other а loss of 4%. 
The gain or loss per cent by selling both the toys 15: 


95. 


96. 


97. 


98. 


99, 


100. 


101. 
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(a) 32% Profit (b) až% Profit 
3 
(d) тү Loss 
[SSC, 2014] 


A sold a horse to B for 34800 by losing 20%. B 
sells it to C at a price which would have given A a 
profit of 15%. B's gain 15: 


(c) 5 lo Profit 
13 


(a) 31800 (b) 31900 
(c) 32000 (d) 32100 

[SSC, 2014] 
A reduction of 2196 in the price of an item enables 


a person to buy 3 Kg more for 4100. The reduced 
price of the item per Kg is: 


(a) 35.50 (b) 37.50 
(c) 310.50 (d) 37.00 

[SSC, 2014] 
A tradesman marks his goods 30% more than the 


1 
cost price. If he allows a discount of es then his 
gain per cent is: 


(a) 23 290 (5) 22% 


7 
(с) 2 (4) 3090 

[SSC, 2013] 
A shopkeeper purchased a chair marked at $600 at 
two successive discounts of 1596 and 2096. He spent 
328 on transportation and sold the chair for 3545. 
His gain per cent was: 
(a) 2596 
(c) 3596 


(b) 3096 
(d) 2096 

[SSC, 2013] 
The marked price of a piano was 315,000. At the 
time of sale, there were successive discounts of 2096 
10% and 10% on it. The sale price was: 


(a) 39,720 (b) 39,750 
(c) 39,760 (d) 39,780 

[SSC, 2013] 
By selling 25 metres of cloth a trader gains the 


selling price of 5 metres of cloth. The gain of the 
trader in % is: 


(a) 25 (b) 20 
(c) 28 (d) 29 

[SSC, 2013] 
A sells a suitcase to B at 1096 profit. B cells it to C 


at 3096 profit. If C pays 32,860 for it, then the price 
at which A bought it is: 
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102. 


103. 


104. 


105. 


106. 


107. 


108. 


(а) 51,000 
(c) 32,000 


(b) 11,600 
(d) 32,500 
[SSC, 2013] 


Gita buys a plot of land for 396,000. She sells = 


of it at a loss of 6%. She wants to make а profit of 
1096 on the whole transaction by selling the remaining 
land. The gain percentage on the remaining land is: 


(a) 20 (b) 202 
(с) 14 (9) 7 

[SSC, 2013] 
An article 18 sold at a gain of 15%. Had it been sold 


for 327 more, the profit would have been 20%. The 
cost price of the article is: 


(а) 3500 (b) 3700 
(c) 3540 (d) 3545 

[SSC, 2013] 
On selling 17 balls at®720, there is a loss equal to 
the cost price of 5 balls. The cost price of a ball is: 
(a) 45 (b) 50 
(c) 55 (d) 60 

[SSC, 2013] 
Two items A and B are sold at a profit of 1096 and 


1596, respectively. If the amount of profit received 
18 the same, then the cost price of A and B may be: 


(а) 31,000, 31,500 (b) 35,000, 32,000 
(c) 33,000, 32,000 (4) 33,000, 25,000 

[SSC, 2013] 
Arun marks up the computer he 18 selling by 2096 
profit and sells them at a discount of 15%. Arun's 
net gain per cent 16: 


(a) 4 (b) 2 
(c) 3.5 (d) 2.5 

[SSC Assistant Grade III, 2013] 
A dealer buys a table listed at 31,500 and gets 


successive discounts of 20% and 10%. He spends 
320 on transportation and sells at a profit of 20%. 
Find the selling price of the table. 
(a) 31,320 (b) 31,080 
(c) 31,200 (d) 31,230 

[SSC Assistant Grade III, 2013] 
A sells an article to B at a gain of 20% and B sells 
it to C at a gain of 1096 and C sells it to D at a 


1 
gain of сс If D pays 329.70, then A purchased 


the article for: 


109. 


110. 


111. 


112. 


113. 


114. 


(a) 340 (b) 310 
(c) 320 (d) 330 

[SSC Assistant Grade III, 2013] 
By selling 80 ball pens for 3140 a retailer loses 30%. 


How many ball pens should he sell for 8104 so as 
to make a profit of 30%? 


(a) 32 (b) 52 
(c) 48 (d) 42 

[SSC Assistant Grade III, 2013] 
A discountof 40% on the marked price of atrouser 


enables Ajit to purchase a shirt also which costs him 
3320. How much did Ajit payfor the trouser? 


(a) X 480 (b) < 540 
(c) < 800 (d) < 400 

[SSC Assistant Grade III, 2012] 
Rahim bought a gift item for 3510 after getting a 


discount of 15%. He then sells it 5% above the 
marked price. The profit earned in this deal 16: 


(a) 3150 (b) 3120 
(c) $100 (d) 390 

[SSC Assistant Grade III, 2012] 
A shopkeeper marks his goods at 40% above their 


cost price. He is able to sell 2 of his goods at this 


price, and the remaining at 4096 discount. Assuming 
that the shopkeeper is able to sell the goods he buys, 
find his loss or gain as % of the whole transaction. 
(a) 2096 loss (b) 2396 loss 
(c) 2695 gain (d) 3095 gain 

[SSC Assistant Grade III, 2012] 
A fruit seller bought 240 bananas at the rate of 348 
per dozen. He sells half of them at the rate of $5 


per banana, cu of the remaining are found to be 
rotten. The price per banana at which he has to sell 


the remaining bananas to get a profit of 2596 on his 
entire investment is: 


(а) 35.5 (b) 56.0 
(c) 35.0 (d) 56.5 

[SSC Assistant Grade III, 2012] 
A and B started a business by investing 33,50,000 


and 31,40,000 respectively. A gets 20% of the yearly 
profit for managing the business. Thereafter the profit 
is divided in the ratio of the capital. If A receives 
totally 338,000 more than B at the end of a year, 
then the profit is: 


(a) 328,000 
(c) 1,05,000 


(b) 32,80,000 
(d) 570,000 
[SSC, 2012] 


115 


116. 


. A fan in a shop is offered at a discount of 10%. It 
is sold during clearance sale at 6% discount over 
the already discounted price at $846. The original 
marked price of the fan is: 


(a) 31000 (b) 3900 
(c) 3850 (d) 3896 

[SSC, 2012] 
А trader allows a trade discount of 2096 and a cash 


discount of 619 on the marked price of the goods 


and gets a net gain of 2096 of the cost. By how much 
above the cost should the goods be marked for the sale? 


(a) 4096 (b) 5096 

(c) 6096 (d) 7096 
[SSC, 2012] 
117. A discount series of 1096, 20% and 40% is equal to 


118. 


119. 


a single discount of: 


(a) 56.8094 
(c) 7096 


(b) 5096 
(d) 43.20% 

[SSC, 2012] 
Tarun bought a TV with 20% discount on the labelled 
price. Had he bought it with 2596 discount, he would 
have saved 3500. At what price did he buy the TV? 


(a) 37,500 (b) 38,500 
(c) 38,000 (d) 37,400 

[SSC, 2012] 
A manufacturer sells an article to a wholesale dealer 
at a profit of 1096. The wholesale dealer sells it to 
a shopkeeper at 2096 profit. The shopkeeper sells it 
to a customer for 356,100 at a loss of 15%. Then 
the cost price of the article to the manufacturer is: 


(a) 325,000 (b) 310,000 

(c) 350,000 (d) 355,000 
[SSC, 2012] 
120. A loss of 1996 gets converted into a profit of 1796 


when the selling price is increased by 3162. The cost 
price of the article is: 


(a) 3450 (b) 3600 

(c) 3360 (d) 3540 
[SSC, 2012] 
121. A man purchased 150 pens at the rate of X12 per 


pen. He sold 50 pens at gain of 1096. The percentage 
gain at which he must sell the remaining pens so as 


to gain 15% on the whole outlay 15: 
(a) 211% (b) 20% 
2 
1 
(с) 17% (d) шээс 


188С, 2012] 


122. 


123. 


124. 


125. 


126. 


127. 


128. 
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A dealer sold two types of goods for 110,000 each. 
On one of them, he lost 20% and on the other he 
gained 20%. His gain or loss per cent in the entire 
transaction was: 


(a) 296 loss 
(c) 4% gain 


(b) 296 gain 
(d) 496 loss 
[SSC, 2012] 


The cost price of 40 articles is the same as the selling 
price of 25 articles. Find the gain per cent. 


(a) 6596 (b) 60% 
(c) 1596 (d) 75% 
[SSC, 2012] 


A sells an article to B making a profit of zn his 


outlay. B sells it to C, gaining 2096. If C sells it for 


3600 and incurs a loss of zh his outlay, the cost 


price of A is: 


(а) 3600 (b) 3500 
(c) 3720 (d) 3800 

[SSC, 2012] 
A man had a certain amount with him. He spent 20% 


of that to buy an article and 596 of the remaining 
on transport. Then he gifted $120. If he is left with 
11,400, the amount he spent on transport is: 
(a) 376 (b) 361 
(c) 395 (d) $80 

[SSC, 2012] 


3 
By selling an article at 19 of the marked price, 


there 1s gain of 25%. The ratio of the marked price 
and the cost price is: 


(a) 5:3 (b) 3:5 
(c) 3:4 (d) 4:3 

[SSC, 2011] 
Successive discounts of 10%, 20% and 50% will be 
equivalent to a single discount of: 
(a) 3696 (b) 6496 
(c) 8096 (d) 5696 

[SSC, 2011] 
A retailer offers the following discount schemes for 


buyers on an article: 


I. Two successive discounts of 10%. 

IL. A discount of 1296 followed by a discount of 
8%. 

III. Successive discounts of 15% and 5%. 

IV. A discount of 20%. 
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129. 


130. 


131. 


132. 


133. 


134. 


135. 


The selling price will be minimum under the scheme 
(a) I (b) II 
(c) III (d) IV 

[SSC, 2011] 
The value of an article depreciates every year at the 
rate of 1096 of its value. If the present value of the 
article is 4729, then its worth 3 years ago was: 


(a) 31250 (b) 31000 
(c) 31125 (d) 31200 

[SSC, 2011] 
Миш bought some oranges at $40 a dozen and an 
equal number at 230 a dozen. He sold them at 345 
a dozen and made a profit of 3480. The number of 
oranges, he bought, was: 
(a) 48 (b) 60 
(c) 72 (d) 84 

[SSC, 2011] 
A man buys two chairs for a total cost of 3900. By 


4 5 
selling one for 39 its cost and the other for 3 


of its cost, he makes a profit of 390 on the whole 
transaction. The cost of the lower priced chair is: 


(a) 3360 (b) 3400 
(c) 3420 (d) 3300 

[SSC, 2011] 
By selling 100 oranges, a vendor gains the selling 
price of 20 oranges. He gain per cent is: 
(a) 20 (b) 25 
(c) 30 (d) 32 


[SSC, 2011] 
6096 of the cost price of an article is equal to 5096 
of its selling price. Then the percentage of profit or 
loss on the cost price is: 


2 
(a) 2096 loss (b) 16% profit 


(c) 2096 profit (d) 10% loss 

[SSC, 2011] 
Maninder bought two horses at 340,000 each. He sold 
one horse at 15% gain, but had to sell the second 
horse at a loss. If he had suffered a loss of 33,600 
on the whole transaction, then the selling price of 
the second horse 16: 


(a) 330,000 (b) 330,200 
(c) 330,300 (d) 330,400 

[SSC, 2011] 
A fruit-seller buys x guavas for $у and sells y guavas 


for 3x. If x>y, then he made: 


136. 


137. 


138. 


139. 


140. 


141. 


142. 








x зэр x зэр 
96 loss (b) 








(a) 90 gain 
Xy Xy 
Е 2 AA 
(с) *—”—%юз (0) 2—2. х100% gain 
У У 
[SSC, 2011] 
A person sold a horse at a gain of 1596. Had he 


bought it for 2596 less and sold it for $60 less, he 
would have made a profit of 32%. The cost price of 
the horse was: 


(a) 3370 (b) 3372 
(c) 3375 (d) 3378 

[SSC, 2010] 
A sells an article to B at a gain of 25%, B sells it 


to C at a gain 20% and C sells it to D at a gain of 
10%. If D pays 3330 for it, how much did it cost 
А? 


(а) 3200 (b) 3250 
(c) 3275 (d) 3290 

[SSC, 2010] 
By selling an article for 321, a man lost such that 


the percentage loss was equal to the cost price. The 
cost price of the article was: 


(a) 330 or 370 (b) 335 or 360 
(c) 345 (d) $50 

[SSC, 2010] 
Half of 100 articles were sold at a profit of 2096 and 
the rest at a profit of 40%. If all of the articles had 
been sold at a profit of 2595, the total profit would 
have been 7100 less than earlier profit. The cost price 
of each article was: 


(a) 510 (b) 315 
(c) 320 (d) 330 

[SSC, 2010] 
The marked price of a clock is 33200. It is to be 


sold at 32448 at two successive discounts. If the first 
discount is 1096, then the second discount is: 


(a) 596 (b) 1096 
(c) 1596 (d) 2096 

[SSC, 2010] 
A dealer marks his goods 3096 above his cost price 


and then allows 1596 discount on it. What is the cost 
price of an article on which he gains 2842 


(a) 5800 (b) 5560 
(c) 3373.33 (d) 3280 

[SSC, 2010] 
A shopkeeper wishes to give 5% commission on the 


marked price of an article but also wants to earn 


143. 


144. 


145. 


146. 


147. 


148. 


a profit of 10%. If his cost price is 395, then the 
marked price is: 


(a) 3100 (b) 3110 
(c) 3120 (d) 3130 

[SSC, 2010] 
A shopkeeper sells sugar in such a way that the selling 


price of 950 g of sugar 1s the same as the cost price 
of 1 Kg of sugar. What is his gain per cent? 


5 1 
(а) “39 (5) л 
©) 5 (d) 4— 
19 
[SSC, 2010] 
A person bought a horse and a carriage for 320000. 


Later, he sold the horse at 2096 profit and the 
carriage at 1096 loss. Thus, he gained 296 in the 
whole transaction. The cost price of the horse was: 


(a) 37200 (b) 37500 
(c) 38000 (d) 39000 

[SSC, 2010] 
A sells an article to B at 1596 profit. B sells it to C at 


1095 loss. If C pays 3517.50 for it then A purchased 
it at: 


(a) 3500 (b) 3750 
(c) 31000 (d) 31250 

[SSC, 2010] 
An article is sold at a certain fixed price. By selling 


it at 2 of that price, one loses 1096. The gain per 
3 


cent on selling it at the original price is: 


(a) 20 (b) зз: 
(с) 35 (9) 40 

[SSC, 2010] 
A sells an article to B for 345,000 losing 1090 in the 


transaction. B sells it to C at a price which would 
have given a profit of 10% to A. By what per cent 
does B gain? 


(8:25 (уг 
2 
© 29 «y 10 


[SSC, 2010] 


The cost price of an article is 8096 of its marked 
price for sale. How much per cent does the tradesman 
gain after allowing a discount of 12962 


149. 


150. 


151. 


152. 


153. 
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(a) 20 (b) 12 
(c) 10 (d) 8 

[SSC, 2010] 
A merchant purchases a wrist watch for 3450 and 


fixes its list price in such a way that after allowing 
a discount of 10%, he earns a profit of 20%. Then 
the list price (in rupees) of the wrist watch is: 


(a) 3500 (b) 3600 
(c) 3750 (d) 3800 

[SSC, 2010] 
A, B, C are partners in a business. During a particular 


year, A received one third of the profit, B received 
: of the profit and C received the remaining $5000. 


How much amount of money did A receive? 


(a) 51000 (b) 33000 
(c) 24000 (d) 75000 

[SSC, 2010] 
A bakery bakes cake with the expectation that it will 


earna profit of 4096 by selling each cake at marked 
price. But during the delivery to showroom 16% 
of the cakes were completely damaged and hence 
could not be sold. 2496 of the cakes were slightly 
damaged and hence could be sold at 8096 of the cost 
price. The remaining 6096 of the cakes were sold at 
marked price. What is the percentage profit in the 
whole consignment? 


(a) 3.2 (b) 2.4 
(c) 2.8 (d) 4.2 
(e) 3.6 
[IBPS PO/MT, 2014] 
A shopkeeper sells two watches for 3308 each. On 


one watch he earns 12% profit and on the others 
he suffers 12% loss. His profit or loss in the entire 
transaction was: 


11 11 : 
а) 1--961088 b) 1— 95 gain 
(a) 556 (b) Bee 


2 2 
3—% loss d) 3— % gain 
(c) 527 (4) os E 


(e) None of these 

[IBPS PO/MT, 2013] 
An article was purchased for 378,350. Its price was 
marked up Бу 30%. It was sold at a discount of 20% 
on the marked-up price. What was the profit per cent 
on the cost price? 


(a) 496 (b) 796 
(c) 596 (d) 396 
(e) 6% 


[IBPS PO/MT, 2012] 
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154. 


155. 


156. 


157. 


Profit earned by an organization is distributed among 
officers and clerks in the ratio of 5:3. If the number 
of officers 1s 45 and the number of clerks is 80 and 
the amount received by each officer 18 325,000, what 
was the total amount of profit earned? 


(a) 322 Lakhs (b) 318.25 Lakhs 
(c) $18 Lakhs (d) 323.25 Lakhs 
(e) None of these 
[SBI Associates Banks PO, 2011] 


A shopkeeper labeled the price of his articles in order 

to earn a profit of 30% on the cost price. He, then, 

sold the articles by offering a discount of 10% on 

the labelled price. What is the actual rate of profit 

he earned in the deal? 

(a) 1896 

(c) 2096 

(e) None of these 
[SBI Associates Banks PO, 2011] 


Kamya purchased an item for 746,000 and sold it at 
aloss of 12 per cent. With that amount she purchased 
another item which he sold at a gain of 12%. What 
was her overall gain/loss? 


(а) Loss of 3662.40 (b) Profit of 3662.40 


(c) Loss of 3642.80 (а) Profit of $642.80 
(e) None of these 


(b) 1596 
(d) Cannot be determined 


[Allahabad Bank PO, 2011] 


Rehaan purchased a bike for 354,000. He sold it at 
a loss of 8%. With that money, he again purchased 
another bike and sold that at a profit of 10 per cent. 
What is his overall loss/profit? 


(a) loss 3657 (b) profit 2567 
(c) loss 648 (d) profitx648 
(e) None of these 
[Corporation Bank PO, 2011] 


158. 


159. 


160. 


161. 


A shopkeeper sells notebooks at the rate of 457 each 
and earns a commission of 496. He also sells pencil 
boxes at the rate of 80 each and earns a commission 
of 2096. How much amount of commission will he 
earn in two weeks if he sells 10 notebooks and 6 
pencil boxes a day? 


(a) 31,956 
(c) 31,496 
(e) None of these 


(b) 51,586 
(d) 51,596 


[CBI PO, 2010] 
Meenal purchased a car for 32,50,000 and sold it for 
33,48,000. What is the per cent profit she made on 
the car? 
(a) 40 
(c) 38.4 
(e) None of these 


(b) 39.2 
(d) 38 


[Corporation Bank PO, 2010] 


A shopkeeper bought 30 Kg of wheat at the rate 
of 345 per Kg. He sold 40% of the total quantity 
at the rate of $50 per Kg. Approximately, at what 
price per Kg should he sell the remaining quantity 
to make 25 per cent overall profit? 


(a) 354 (b) $52 
(c) 350 (d) 360 
(e) 356 
[Allahabad Bank PO, 2010] 
The profit earned after selling a wrist watch for 


34,080 is the same as the loss incurred after selling 
the same wrist watch for 33,650. What is the cost 
price of the wrist watch? 


(a) 33,785 (b) 33,800 
(c) 33,775 (d) 33,865 
(e) None of these 
[NABARD Bank Officer, 2009] 
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EXPLANATORY ANSWERS 











EXERCISE- | 
1. (b) Here, С.Р. = $350, S.P. = 3392 3. (b) Cost price of 10 articles (C.P.) = 38. 
Profit = S.P. — С.Р. = 392 — 350 = $42. Selling price of 10 articles (S.P.) = 1.25 x 10 
Profit x100 42x100 = $12.50 
хо Profit % = = 12% 
Р: 350 Profit = S.P. — С.Р. = 12.50 - 8 = 34.50. 
2. (a) C.P. of the bicycle = 5200 + 800 = $6000 і 
(а) y Gain % = 9810100 450x100 ,.1,. 
S.P. = 35500. Since S.P. < C.P., C.P 8 4 
. Loss = С.Р. — S.P. = 6000 — 5500 = 3500. 4. (c) Marked price (М.Р.) = x80. 
„о Loss % 1059100 _ 500x100 Selling price (S.P.) = $68. 
К СР. 6000 Discount = M.P. — S.P. = 80 - 68 = $12. 
25 1 | Discount x100 12x100 
= —% or 8-96 -. Rate of discount = = _ = 15% 





3 3 Marked Price 80 
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5. (a) Cost price of 200 dozen oranges = 200 x 10 = 32000 10. (a) In the first case, we have, S.P. = 335 and gain % 

















Transportation cost = $500. = 40% 
Cost Price (С.Р.) = 2000 + 500 = 32500. 100 xSP 
Selling Price (S.P.) = 200 x 12 x 1 = 72400. саас 100 Gain 96 | 
Loss = С.Р. — S.P. = 2500 - 2400 = $100. 100 
— —— |x3 
Loss % = Loss x100 100x100 _ 4% =.) 
CP: 2500 
6. (c) We have, S.P. = 310500, gain% = 5% = x35 = = 425. 
СР. = mn xSP. In the second case, С.Р. = $25 and gain% = 60% 
1110, 
1004 Gaine 100 + Gain% 
100 шон x C.P. 
T 100 + 60 
100 3 ( 100 Ї a: 
EDT х 10500 = $10000. 
2. x25 = $40. 
7. (а) Неге, С.Р. = $1800, 1088 % = 10% 100 
100 — Loss% 11. (c) Quantity Price 
S.P. 2|——— |хСР. 6 20 
100 bw 
100 —10 
-( 100 ава 6 16 
xw 6x16 
= 2 X1800 = $1620. 90 profit = [22-1] оо = E e pee 
8. (b) We have, - 16 х 10096 
Cost price (С.Р.) = (120 x 80 + 280 + 72 + 120 x 40) 80 
= $10000. = 20% 
Gain % = 8% 12. (a) Quantity Price 
Selling Price (S.P.) of 120 rims 10 14 
111 0, 
Ё 100 + Gain 90 x C.P. 
100 
100-8 
- | } «10000 % gain or loss 3 1 х 100% 
= 108 „10000 = #10800. 10x15 s x100% 
100 
0800 
Thus, selling price per rim = ——— = $90 150 -11х1009, 
20 168 


5 
= —18 «100%=—102% 
168 7 





CP = 190 р 199. |х31 
^' =| 100 — Loss% 100—7 


а PES | Я 5 
Since the sign is – уе, since there is a loss of Hs 96. 











21109 x31 = 8331 3 13. (b) Quantity Price 
93 3 12 10 
1 
In the second case, С.Р. = шиг and gain % = 5% T 
10 
100 + Gain% СР , 
H 100 a % gain or loss = х 10096 
100+5 „100 105 100 - 235. - 12х12 _ х 10094 = мг -1)х1о% 
100 3 100 3 10x10 _ 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


44 
= — x100% = 44% 
100 


Since the sign is +уе, therefore there is a profit of 44%. 


(c) Here, m = 21, n = 18. 
2 aeo = (2128 100 
n 18 


3 2 
= | — x100 |%=16—% 
18 3 








Gain% = | 


(b) Here, т = 48, п = 40. 


2 48-40 
Gain % = (7 "оо ) 100 
n 40 


= 3 x100 = 20% 
40 





(a) Let, the quantity of milk be x litre. 


2 
Then, m = х, n = pM 





x100 = 50% 


(b)Here, т = 25, n = 20. 


90 gain — (2m (pao 


= 25% 
(c) Неге, S.P., = $1230, x = —18, 
S.P., = 31600, y =? 
Using the formula, 

















SP, _ SP, 
100+x 100+у 

1230 1600 
we get 


> 100-18 1004 y 








=> 100 +у = 
4 1230 


2 
Thus, Mohit has a gain of 6 4 % by selling it for 71600. 


(b) Here, S.P., — S.P., = 7180, x = 10, y = -20, 
СР. =? 


Using the formula, БР DOES, 





100 x-y 
180 180 
we get, С.Р. = | —— —— |x100 = — x 100 = $600. 
10 + 20 30 
(a) We have, 


1 
S.P, = Selling price of one orange = em А 
х= -4, у = 8. 


2 
1600 х 82 = 1062 = y= 62 62% 
5 


21. 


22. 


23. 


24. 


25. 


26. 
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Using the formula, POL S. S.P. 
100-х 100+y 
we get, 1/36 _ SP, => SP,= 108 | 1 
100-4 100+8 96 36 
(c) Here, S.P., - S.P., = -1494, x =-10, y = 2. 


Using the formula, 
C.P. S.B - S.P, 





100 х-у 
CP. —1494 1494 
we get, 100 —10—25/2 45/2 
1494x2 x100 
> CP = e = 16640. 


(a) Here, S.P, — S.P., = -72, x = 5, y = 13. 
Using the formula, 


С.Р. (5Р,-5Р, 
100 х-у 


СР._(-72 
we get, Too (5-13 
= x100 = #900. 





=> С.Р. = 








(b) Here, т = 17, n = -25,z = $1842.75. 
Cost price of calculator to Sita 
10022 100 x 100 х 1842.75 
т E Ll = (100 + 17) (100 — 25) 
100 x 100 x 1842.75 
2 117 х 75 








= 32100. 


(а) We have, т = 10, n = 20, 2 = 3924. 
Cost price of A 
10022 
(100 + m) (100 + 5] 











| 100 х 100 х 924 |- 100 х 100 х 924 


= 1700. 





(100 4-10) (100 4- 20) 110x120 
(à) Here; m = 20, n = 10, p = 79, 
2 


z = $29.70. 
Cost price of А 





100°z 
= | (100 + m) (100 + п) (100 + p) 
(s x100 x 100 x 29.70 x | 





120 x 110 x 225 





120 x 110 x 225 
(b) We have, m = – 10, n = – 20, z = $1440. 
Cost price of tape-recorder for Rajesh 


100 x 100 x 100 x 29.70 x 2 
= = $20. 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


100?z 
= | (100 + m) (100 + n) 





(100 — 10) (100 — 20) 
= $2000. 
(a) Here, т = —10, n = 20, 2 = $54000. 
Actual cost price of the scooter 


| 100 х 100 х 1440 | 





10022 
= | (100 + m) (100 + n) 





100 x 100 x 54000 
= | (100 — 10) (100 + 20) 





90 x 120 
(c) We have, m = 10, n = 20. 


100 x 100 x 54000 
= = 150000. 


Resultant profit % = | m+ n + Z= 
esultant pro о = 100 


10х20 
100 





- («2 


= 32% 
(b) Here, т = 20, n = -5 


100 
20x-5 
= | 20-5+ = 149 
| 100 | ^ 
which represents profit as the sign is t ve. 
(c) Here, x = 5. 


mn 
Resultant profit or loss % = С Tn x) 








x Ч 5 2 1 
Overall loss% = (5) 2 | %= 2% 


(c) Here, x = 20 





х ү 20ү 
Overall loss % = (5) %-(2) % =4% 


(a) Here x = 25 and у = -20. 
Overall gain/loss 96 


100 (x + y) + 2ху 7 
(100 + х) + (100+ у) |, 








100(25 – 20) +2 х25 x -20 |. 
= (100 + 25) + (100 — 20) 


2 100, oi 218% 
41 41 


which represents loss being a —ve expression. 
(c) Here, x = 20 and y = 40. 
Overall gain 96 


| 100(х + y) + 2xy р 
= 0 








(100 + x) + (100 + y) 





100(20 + 40) 2 x 20x 40 | 
= | (00-20)-(00-40) |” 


_ 76005, 593 
260 13 
34. (b) We have, x = —20 and y = -10. 


Overall gain/loss 
100(-20 —10) + 2 x -20 x -10 |, 
E (100 — 20) + (100 — 10) 
2600 
-——% 
170 


= -152% 
17 
which represents loss being a negative expression. 


35. (a) We have, x = 20 and y = 25. 


% 








+x 


100 — y 





Overall gain % = | х 100 | 





25+20 
= |100 — 25 


пш» = 60% 
36. (c) Here, x = – 10 and y = 20. 


ytx 
Overall gain/loss% = | ад Х ope 
5 s Г -у 


2 


which represents gain being a positive expression. 
37. (c) Here, x = - 10 and g = 15. 
Let, the inaccurate scale length = y cm. 


100-2 Correct measure 








Using the formula, 100+ х Incorrect measure 


100 +15 100 100 x 90 
we get, 100—10 y > уз 115 
Actual length of the scale is 78.25 cm instead of 1 т. 


38. (a) True measure = 100cm. 


= 78.25 ст. 





False measure = 80cm. Also, x = 0. 
Overall gain% is given by 
100+ g True measure 








100+х False measure 








100--g 100 100 x 100 
Soe ыы (уы ерта 
100 80 80 
1000 


g- —--100 = 25% 


39. (c) Cost price of the CD sold at a loss of 22% 
= A(100 + % gain) 
~ (100 — %loss) + (100 + % gain) 
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380(100 +12) 380x112 m 
= = or, 13.6=m +10- — 
(100-22) + (100+12) 784112 10 
= $224. ог, 136 = 100 + 10m – т or, 9m = 36 
Cost price of the CD sold at a gain of 12% or, т = 4% 
A(100 — %loss) 41. (b) Asingle discount equivalent to three given successive 
= (100 — %loss) + (100 + % ват) discounts of 20%, 15% and 5% is given by 
(20х15+5х15+5х20) 20х15х5 
380(100-22) _ 380х 78 =| 20+15+5 100 + 1002 96 
“(100-22)-(100-12) 78-112 | 
ae that is, (40 — 4.75 + 0.15)% = 35.4% 
> 2 . . Marked price of 250 chairs = 250 x 50 = $12500. 
. (a) Marked price of the article = x65. 354 
Selling price of the article = $56.16. -. Cash payment - 12500 — 12500 х on 
Discount = 65 — 56.16 = 18.84. = 318075. 
42. (a) Using the formula 
Discount % = 5842100 _ 13 604 E 
65 10022 
The first discount in the offered discount series is 10% C.P. = (100 — a) (100 + p) - d) (100+ p) |? 
Let, the second discount of the series be т%. the cost price of each taper-ecorder is given by 
mn 100 x 100 x1134 
Single discount % = (r +n- E СР. = 
100 (100 — 19) (100 + 40) 
10 
or, 13.6% -(т+то- е") E WOXI XIIE 1000; 
100 81x140 
EXERCISE-2 
(BASED on Memory) 
| 536 + 426 
. (©) Cost price = 62203049 _ 5481 „. Саш B a > 
2 2.3 6 
. (b) Let, the M.P. be 3x, 5 
шланг =. Gain % = $x100- 33.100 -125 
- х - х х - 
Gain = 25% “ызы с? 6 2 
C.P. = 3900 3 
6. S.P. = 3178 
900 + 25% of 900 = 2* ©) 
10 Loss = 11% 
9x = 11250 ~. = 1250 
x x C.P. _ 78x100 178x100 Jo 
. (d) 5% of the C.P. = $50 100-11 89 
C.P. of the table = 29*199 = 1000 If profit 18-11%, -then 
5 S.P. = 200 + 11% = 3220 
. (c) S.P. эш 7. (d) Set I: 
PO ye S.P. = $7400, Gain = 10% 
ср _ 45000%100 50000 
XT ENTE C.P. _ 7400x100 _ „74000 
If profit = 15%, then 10 Ll 
S.P. = 50000 + 15% of 50000 Bec Ir: А 
— 50000 + 7500 = #57500 S.P. = $7400, Loss 10% 
7400 х 100 74000 
ых 11.2 Е - 
. (c) C.P. of a pencil zu GE 100 —10 Ы 9 


C.P. of both the sets 10001000 


S.P. of a pencil ыг - {2 25 
4 2 11 9 
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10. 


11. 


12. 


13. 
14. 


. (а) Here, 625 - = 435 +х 


_ 20x74000 _ 1480000 











99 99 
S.P. of both the sets = $14800 
Loss - 1480000 14800 = 00 
99 
14800 
— Loss 96 = eo (10-1 
99 
. (c) Profit on each 20 Kg of a and c 
= 20(38 — 34.5) + 20(36 — 32.4) = 70 + 72 
= $142 


Profit оп 30 Kg of a and 40 Kg of b 

= 30 x (37 — 34.5) + 40( 33 - 28.6) 

= 3251 

Profit on 20 Kg of 5 and 40 Kg of c 

= 20(40 — 28.6) + 40(38 — 32.4) = 228 + 224 
= $452 
Profit on 25 Kg of c and 30 Kg of a 
= 25(42 — 32.4) + 30(38 — 34.5) = 240 + 105 























= 3345 

Profit on 40 Kg of Р and 20 Kg of a 

= 40(37 — 28.6) + 20(40 — 34.5) = 336 + 110 
= $446 


Hence, he will earn maximum in bargain (с). 


190 
ЕЕ 

2 
Hence, the cost price of the article 


= 435 + 95 = $530 


95 


100 
(b) Cost price =з; enam 


120 
Required selling price = 400( fon дын 
. р 5765 +4315 
(d) Required cost price a 
510080 = $5040 


(b) Let, the cost of 1 metre of cloth be 3x 


(x 4-10) x145 212325 
145x + 1450 = 12325 


12325-1450 _ 
145 


$75 


z 522 + 378 


(e) Cost price = = %450 


(c) Let, the S.P. of the article be $100 
. Profit = 326 
Cost price of the article = 100 — 26 = $74 


| 34х74 
Required percentage = 21 = 25.16% 





or, 2х = 625 — 435 


15. 


16. 


17. 


19. 


20. 


21. 


22. 


(b) Ratio of investment = 6:3:2 
Share of Mr. Shastri = = x 19800 


= 15400 
(c) C.P. = 20 x 15 + 30 x 13 = $690 


S.P. = E of 690 x ES = $18.40. 
3 50 


(a) Let, the cost price of the article be 3x 
Then, 2(84 — x) = 96 - x 

or, 168 – 2х =96-x 

; x = $72. 


(c) Giving no discount to customer implies selling the 
product on printed price. Suppose the cost price of the 


article is X100 
100 x (100 + 23.5) 





Then, printed price = 





(100 — 5) 
. 100x247 
190 
= $130. 
(e) If no price given, selling price of T.V. 
= 17940 x 100 
= $19500 
Cost price of Т.У. = 17940 х Бэ? 
= $15000 ` 
Gain 94 = 19500 —15000 X 100 
15000 
= 30% 


(d) S.P. of both the watches = $480 
S.P. of each watch = $240 


Gain = 20% 
C.P. = 240x100 _ 200 
100 +20 
If loss = 20%, then C.P. = SI — 300 
100-20 


C.P. of both the watches = $500 
Loss % = E x 100 = 4. 
500 


(b) Suppose S.P. of each recorder = *К 
If Gain = 10%, then 

Kx100 100K 10K 

1004-10 110 11 

If loss = 10%, then 

Kx100 100K 10K 

100-10 90 9 

C.P. of both the taperecorders 


_ 10K + ЮК _ 200K 
11 9 99 





С.Р. = 


С.Р. = 








24. 


25. 


27. 


28. 


29. 


30. 


32. 


33. 


S.P. of both the taperecorders = 2K 


2k х 100 = I. 
K 





Loss % = 


(b) Let, S.P. of remaining 10 sheep = K each 
40 x 150 + 10K — 60 x 120 = 800 

=> К = 200. 

(с) Suppose С.Р. = {K 

Marked price = 377 
S.P. = 77 — 10% = 69.30 
69.30 — К = 10% of K 

> ПК = 693 

> 1K = 63. 

(4) Suppose С.Р. of 1000 gm = $1000 


S.P. of 800 gm = $1000 


S.P. of 1000 gm = 1009 х 1000 = $1250 
800 
Profit % = а х 100 = 25% 
1000 


(c) S.P. = i СР; 


Саш = i С.Р. = B % of C.P. 


чө 


Саш % = 33 T 
3 

(a) С.Р. = 26 x 20 + 30 36 = 520 + 1080 
= 1600 
S.P. 2 56 x 30 2 1680 

Profit % = 5 
(c) Let, S.P. of 20 tables = 320 

C.P. of 15 tables = 320 


C.P. of 20 tables — 20 х 20 = 2 
15 3 
83-20 
Loss % = 80 х 100 = 25. 
4: 


(а) S.P. = 1700, Loss = 20% 
_ SP.x100 _ 700x100 
100 — loss% 80 
If gain is 20%, then 
S.P.= 875 + 20% of 875 
= 875 + 175 = 71050 
(b) C.P. of 7 pencils = $9 





= 875 





C.P. of 1 pencil = z 


S.P. of 8 pencils = $11 


34. 


35. 


36. 


37. 


38. 


39. 


40. 
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S.P. of 1 pencil = U 


19 77-72 5 
7 56 56 


If gain is $10, then number of pencils purchased 





Gain on 1 pencil = 


= $6 x10 = 112. 
5 


(c) Let, C.P. of 16 articles = X16 
S.P. of 12 articles = X16 





S.P. of 16 articles — = х 16 = < 256 $ 64 
12 12 
Gain on $16 = pt — 16 = 16 
3 3 
16 1 
Саш % = з X 100 =33-. 
-2- 3 
16 


(с) Suppose marked price = *К 
К - 12.5% of K = 140 + 20% of 140 
=> 87.5% of K = 140 + 28 = 168 


К = 16800 = 192. 
87.50 
(с) S.P. = 3880, Loss = 20% 
CP = S.P.x 100 
100 — Loss% 


Ё 880х100 - 1100 


If gain is to be 10%, then S.P. should be $1210. 
(c) 5096 of 15000 - 7500 

30% of 15000= 4500 

Balance = 10500 

2096 of 10500 -- 2100 

Balance = 8400 


Difference between a single discount of 5096 and two 


successive discounts of 30% and 20% is 3900. 


(c) 32400 are divided in the ratio of 3:4:5 between X, 


Y and Z 


X's share = Š x 2400 = 7600 


Since his share has been diminished by 45, X got 7605. 
(c) Annual income of A and B are 4K and ЗК, say 


4K — 3L = 600 
ЗК — 2L = 600 
K = 600, L = 600 
Difference in incomes of A and B 
= 4K — ЗК = К = 600. 
(b) Let, C.P. of 4 toys = 3x 


S.P. of 3 toys = xx S.P of 4 toys = = 


х/3 1 


Profit % = Е 





x 
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41. (d) Let, C.P. of the bicycle for А = 3x 5]. (a) Percentage profit or loss is given by 
11x11—10x10 
СР. of B =x + 20% of et = — “= x 100 = 21% 
5 10x10 
6x 6x бх 6x 3 Since the sign is +ve, there is a gain of 21% 
ie 0, M 
к. 52. (d) (100 — 10)% of x = 72 





72 
0 — рэн 
3 = 225 ей 105% of x= — x 105 = $84. 


42. (9) Marked price of 36 pens = $36, say 


53 104121 | of x =9 
C.P. of 40 pens = 336 A = 





















































36 9 
C.P. of 36 pens = #27 x 36 = #7 x 36 ie» 100% of x = 22199 —4о. 
zu as 120 — (80 + 20) 
10 100 54. (а) % profit = ^ (80420) - х 100 - 2096 
S.P. of 36 pens = 336 — 10% of 36 
Lag. 36 _ 3564 55. (d) % profit = 8-5 x 100 = 60% 
100 100 3 
Г 3564—3240 56. (a) S.P. of two articles = 32 х 99 = $198 
Profit% = 3240 х 100 = 10. Overall % change 
43. (a) Let, C.P. of a book = 3x = 10 + (-10) + IURE 1 = 1% loss. 
С.Р. of 12 books = $12х 
S.P. of 12 books = $1800 57. (b) Gain per cent = BEL x 100 = 20% 
Profit = 3х 1 
15x = 1800 2 х = 120. 
x | x. 58. (b) CP. = 5200x100 5200x100 _ 24000 
45. (c) Cost price of chair 100-- 30 130 
10 15 60. (d) S.P. = 3990, ваш = 5% 
SOM 38] хиа о in И 2 | 
. Cp = 21202124 = 3800 
Total cost price after transportion = 612 + 28 = 640 100--5 
2 S.P. = 33990, Loss = 5% 
Саш % = ды х 100 = 160) х100 = 25% 3990 х 100 
640 640 C.P = 22 = 4200 
5—3 2 100—5 
46. (d) Loss percentage = 5 х 100 = 5 х 100 = 40% “. Total С.Р. = #8000 
iue: don Total S.P. = $7980 
47. (c) New S.P. = 480 x —х—— = 1720. 20x100 1 
80 100 “ Loss % = =— = 0.25. 
8000 4 
5х2 : Е 
48. (а) X's ваш = (s-2- J% of 1,50,000 61. (c) C.P. of 50 articles = 450, say 
100 S.P. of 40 articles = $50 
= 74350. /. S.P. of 50 articles = $62.50 
49. (c) S ber of ball hased = 120 
(c) Suppose number of balloons purchase: Gain % = 12-50 Е, 
С.Р. of 120 balloons = $100 
S.P. of 120 balloons = $144 62. (a) C.P. of machine = 1200 + 200 = 31400 
Profit 2 4496 1680 —1400 
9 fit = 100 = 206 
50. (d) S.P. of 2 books = 12.80 % pro 00.27 ^ 
Over all percentage change 110 95 
20x (-20) 63. (a) S.P. = 840 x x = 1877.80. 
= 20 + (-20) + = —4 = 4% loss 100 100 
100 64. (d) C.P. of 1 orange = $3.50 
S.P. of 1 orange = 34 
Ср = 2.80100 — 2.92 8 
100-4 0.50 2 





% profit = x 100 = 14-% 
= Loss = 30.12. 3.50 7 


65. 


66. 


67. 


69. 


70. 


71. 


72. 


15х12 
100 





(b) % profit = 15 - 12 — 
1 
=3 - 1.80 = 1.20 = 120 


(а) баш % = А х 100 = 20% 


(d) % profit which Ramesh gets 
ое ани 
100 

(b) Let, the C.P. be $100. 

Let, the S.P be 3x, then 

100— x 

х 
100(100 — x) = 20x 
10,000 — 100х = 20x 
10,000 = 20x + 100x 
10,000 = 120х 


10,000 











х100 = 20 


11101 





=> XL Sx 


Hence, required loss % 
50 2 
= 100-299 = 22 = 162% 
3 3 3 





(d) S.P. of both the articles is same here. So, profit on 
one article is equal to the loss on the other. Let the loss 


% be x, then 
=> 25-x- 


2500 —100x — 25x 
100 


2500 -125x 
100 
2500 — 125x = 0 
-125х = —2500 
-2500х 


-125 
=> x=20 


=0 





=0 








U Uy 1 


(c) Let, the number of eggs bought by him be 15 
Therefore, 
C.P. of 15 eggs = $25 
So, S.P. of 15 eggs = $36 
Hence, gain = 36 — 25 = <11 
Thus, 15 eggs = 311 
- 29 ТАЗ = $143 
11 
= 195 eggs 
(a) Let, the marked price of article be $100. 
Therefore, 
C.P. of article = $64 


73. 


74. 


75. 


76. 
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So, S.P. of article = $88 


88 — 64 


Thus, profit % = x100 = 37.5% 





(b) Let, the C.P. of the article be 3x. 
Then, 





= (144-x) x 100 = х2 

— х2 + 100х - 14400 = 0 

=> х2 + 180x + 80x — 14400 = 0 
> 

> 








x(x + 180) — 80(х + 180) = 0 
(x — 80) (x + 180) = 0 
Therefore, x = $80 
Я 100 
(b) C.P. of the first article = 209008 = 
= 4000 


Then, loss on the second article 


= +1000 


Therefore, С.Р. of the second article 


= 6000. 
Let, the loss per cent be х%, then 
6000 x x 
100 


oe 1000 х 100 
6000 


2207-1626 
3 3 
(a) Let, the man buy (LCM of 8 and 12) oranges 


Therefore, 


- 1000 


34 
C.P. of 24 oranges = zu 


= 34 x 3 = $102 


S.P. of 24 oranges = XM 


= 57 x 2 = 114 
Gain = $114 - 3102 
Gain = $12 
Thus, 412 = 24 oranges. 


Hence, 345 - 2545 = 90 oranges. 
(d) Let, the advertised price be 3x 
77х 


Then, S.P. = *100 


77х 


= | ——-56 
Therefore, С.Р. = X | 100 | 


77х-5600 _110 _77х 
100 100 100 
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77. 


78. 


79. 


80. 


81. 


77х-5600 _ 77x _ 7х 
100 110 10 








= 77х - 5600 = 70x 
= 77х - 70x = 5600 
= 7х = 5600 


= ха 208 = 9800 


(a) Let, the printed price be 4100 
Selling price = $90 


100 
Cost price = —-x90 
112 


100x90 1 
x 


112 100 


ute 45:56 


56 


Required ratio — 





(d) C.P. of the article = мэн - 1200. 
200x120 
100 


= 3240. 
(d) Cost price of the item = $9600 


Required S.P. = 


95 105 
x 


Selling price of the item, = 9600 х — 


100 100 


= 39576 
Hence, required loss = 9600 — 9576 
= 324 


(d) C.P. of 80 ball pens = 140 x E = $200 


For а gain of 30%, S.P. XL = 3260 


3260 = 80 ball pens 
3104 = m9 104 = 32 ball pens. 
260 


(d) Cost price = 5600 


3 
Selling price = 5600 x Л 
= 4200 
Loss = 5600 — 4200 = 1400 


14 
% loss = 7—— X100 = 25% 


82. 


83. 


84. 


85. 


86. 


87. 


(c) The cost price of an article 


_ 996 +894 


2 
О sio 
2 


(b) Total cost price = 11250 + 150 + 800 


= $12200 


11 
Selling price = 1220019. 
100 


= 314030 
(d) The shopkeeper sells 10 notebooks in a day, then 
in two weeks (i.e., 14 days) he sells = 14 x 10 = 140 
notebooks 4 
Commission earned = 45 х їнэн 
= 3252 
Sells 6 pencil boxes in a day, then in two weeks he sells 
(i.e., 14 days) 2 14 x 6 
= 84 pencil boxes 


20 
Commission earned - 80 x ЫШ = $1344 


Total commission earned = 252 + 1344 = $1596 
(d) Cost price of 30 Kg wheat = 30 x 45 = $1350 
Cost price of 30 Kg wheat + 25% profit = Selling Price 


= 1350 х 1.25 = 71687.50 


40% of 30 Kg wheat = 30 x 0.40 = 12 Kg 
Selling price of 12 Kg wheat 


= 12 x 50 = $600 
Remaining 18 Kg wheat's selling price 

= 1687.50 — 600 

= $1087.50 1087.50 


Selling price of 1 Kg wheat = — 60.4 kg. 


(c) Let, the marked price and the cost price be 3x and 
y, respectively. 
Now, according to the question, 
5096 of x = 90% of y 

xx50 yx90 

100 100 
xx50 .5 
y- =4—х 
90 9 











5 
= d of the marked price. 





(b) Marked price = %(7710 + 1285) = $8995 
Let, the discount be х% 
Now, according to the question, 
x% of 8995 = 1285 
8995xx 
8995 
_ 1285x100 100 ,,2, 
8995 7 7 


=1285 








88. 


89. 


90. 


91. 


92. 


93. 


(a) Let, the C.P. of cycle be x. 


Now, according to the question, 
90 хх126 
100 100 
=> xx126=840x90 

840 x 90 
X — 

126 

(d) Let, the marked price of article be x. 


Now, according to the question, 


840x 








> = 600 


C.P. of article = = 














S.P. of article = XX = #2^ 
100 10 
: 9х 2х 9х-4х 5х х 
Gain = = Is. 
10 5 10 10 2 
: Gain x100 
Gain per cent = ——— —— 
С.Р: 
x 
—x100 
2 5x100 125% 
2х 
5 


200х90 
(b) First S.P. of article = 100 = $180 


After decrease of 5% 
| 180x95 


100 
(c) 20 items are broken out of 144 items. 


C.P. of 124 items. 
de 





S.P. = 171 








Ё 3129.60 


Total S.P. = (1.20 x 124) = €148.8 
Gain = %(148.80 — 129.60) = $19.20 


Gain per cent = 1223 х100 =14.8% 
129.60 





(a) Let, the C.P. of article be x. 


Then, S.P.= ud z 22 
100 5 


Gain 6x $ 6х-— 5х E 
5 5 5 


Gain өр 
P. 














Gain per cent — 





57 

5 31002 29 =162% 

бх 3 3 

5 

(a) С.Р. of article 

Е 100 
100 — loss рег cent 

__ 100 
100—15 


х8.Р. 





х102 = $120 





94. 


95. 


96. 
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On selling at 3134.40, we have, 
Gain = 3(134.4 — 120) = 14.4 
Gain per cent 


- 144 100 =12% 
120 


(a) Let, the C.P. of first toy be 3x. 
C.P. of second toy = Ху 

Now, according to the question, 

xx112 


100 
_ 504x100 


112 


-504 








=$450 
96 
Again, yx — = 504 
5 4 100 


=$525 





_ 504х100 
NEC 


Total C.P. = #450 + 525) = 1975 

Total S.P. = «(2 x 504) = 11008 

Gain = %(1008 — 975) = 133 

33x100 44 _, 5 
975 13 ' 13 





Profit per cent = 90 
(d) For А, 


C.P. of horse = (o - 36000 


For B, 


gpa z| 000x115 |. +6900 
100 


B's profit = %(6900 — 4800) = 12100 


(d) Let, the original price of the article be 1x per Kg. 


A 79х 
New price = X —— per К 
p 100 p 8 


Now, according to the question, 


100 100 , 
79х X: Е 


10000 _ 100 _, 


79x x 
10000 — 7900 | 


79х 


2100 23 
79х 
700 _ 
79х 





3 





1 


> 79х-700 > х 700 
79 


79х _ 79 M 700 
100 100 79 











New price = 


= 17 per Kg 
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97. 


98. 


99. 


100. 


101. 


102. 


(c) Let, the C.P. of the article be $100. 
Marked price = $130 


100 - 23 
4 |) 130x375 


130 4 
— Selling price = 
BE 400 


= -4 117 
8 8 





100 





Gains fii -100 }=215% 





(a) СР of the chair [9-5 Ї 50 





100 100 
_ 210х80 28408 
100 
Actual С.Р. = < (408 + 28) = 3436 
Gain рег cent = 545—436 00 =25% 


(a) Single equivalent discount for 20% and 10% 


cu 


[m = 28% 


Single equivalent discount for 28% and 10% 
28x10 





=[28+10- эээ 
15000 x (100 — 35.2) 
100 


(a) S.P. of 25 m of cloth — C.P. of 25 m of cloth = S.P. 
of 5 m of cloth 


C.P. of 25 m of cloth = S.P. of 20 m of cloth 
C.P. = 320, S.P. = 325 (let) 


= 39720 





S.P. of the piano = 


5 
Gain per cent — Т х100 = 25% 


(с) Let, the C.P. of the suitcase for A be &х. 
Now, according to the question, 


хх19 «130 _ 2860 
100 100 
х2860х100х100 —#2000 
100х130 
96000х110 


(b) Total expected S.P.= = $105600 


S.P. of the first part -3X9600077— —336096 


S.P. of the remaining part = 105600 — 36096 = 269504 
3 
C.P. of the remaining part m uou = 357600 


Gain = %(69504 — 57600) = 311904 
Let, the gain per cent be x. 


103. 


104. 


105. 


106. 


107. 


108. 


Now, according to the question, 
57600 x х 





=11904 
100 
11904 х100 2 
57600 3 


(c) Let, the C.P. of the article be x. 
Now, according to the question, 








120x lx 57 ЭХ -э7 
100 100 100 
- 27 x100 25540 


(d) Let, the C.P. of a ball be 3x. 
S.P. of 17 balls = 3720 
Now, according to the question, 

17x — 720 = 5x 
> 12х=720 e 





x = %60 





(c) Let, the C.P. of items A and В be 3x and zy, respectively. 
Now, according to the question, 
10% of x = 15% of y 
x 15 3 
y 10 2 








© xiy=3:2 


Clearly, the required C.P. of A and B will be $3000 and 
32000, respectively. 


Quicker Method: 


3000 x10 


10% of 3000 = = 3300 


2000 x15 


15% of 2000 = = 300 


(b) Quicker Method: 





20х15 
Net gain per cent =(20-15- | 


= 20 – 18 = 2% 
(a) Quicker Method: 
Single equivalent discount 
20x10 





-[20+0- рээ 


1500х72 


=> С.Р. оЁ table = = $1080 


Actual С.Р. = $ (1080 + 20) = 11100 


120 
Required S.P. = (noo =<1320 
(с) Let, the C.P. for А be 3 x. 

Now, according to the question, 
120 110 225 
ххх 
100 100 200 
_ 29.70х100х100х200 _ 


120х110х225 


= 29.70 


20 
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100 19 
109. (a) C.P. for 80 ball pens 140—7. = 1200 ^n 4s - 38000 
For a gain of 3096 
s.p. = 290/39 _ «56 442809035. 370000 
100 
$260 = 80 ball pens 115. (a) Let, the original marked price be 3x. 
10x6 
3104 = BO ол =32 Equivalent discount % = (1 -6- ҮЙ; р 
110. (а) Let, the marked price of the trouser be 4х. = (16 — 0.6)% = 15.4% 
According to the question, : : 100—15.4Y 84.6х 846 
Selling price = x = = 
хх40 _ 359 100 100 1000 
100 Now, according to the question, 
„_320%100 „зд 846x l6 
40 1000 
800x 60 
2. S.P. of trouser =~ = 5480 OE 846 x1000 —31000 
100 B 846 
| ift i 310x100 п Let, C.P. of article = $100 and marked price = 
111. (b) Market price of the gift item = ———— — 6. (c) Let, C.P. of article = X and marked price - 3x 
85 Single equivalent discount 
Жи 25 20х25 
29 П x UA 0, 
S.P. for Rahim 10. 630 [29 т y 2596 
Earned profit = $ (630 — 510) = x 120 Now, according to the question, 
112. (c) Total C.P. = ume cae XX =120 
Total S.P. LU. о 
120х100 
= 105 + 21 = & 126 2d ca iis 
Gain per cent — 26 | 
240x48 The required percentage = (160 — 100) = 60% 
113. (b) Total C.P.— = $960 117. (a) Single equivalent discount for 10% and 20% 
960x125 =20+10-29*10 — 28% 


S.P. for a gain of 25% =———— = $1200 
100 


Amount received on half of bananas at®5 per banana = Single equivalent discount for 28% and 40% 


120 x 5 = $600 40x28 


-40-28- = 68 —11.2 =56.8% 





Remaining bananas =120х 5 -100 
6 118. (c) Let, the marked price of TV be x. 


S.P. of these 100 bananas = $600 Now, according to the question, 








Rate = $6 per banana 4 
x 3x 
114. (d) Ratio of profit =350000:140000 = 5:2 агару: 
If the total profit be x, th 
e tota m be ee en = 165—155 20 хо 7 
A's Namco к =. 20 20 
= х= 10000 
00x Tx „27у | | г _{10000х80 
35 35 -. Required cost price = ^ 100 . 
B's share = = x 4x эг = $8000 
5 35 119. (c) Let, the required cost price be £x, then by 
| 27х 8х 19х Rule of fraction, we have 
Difference = —— – — = — 110 120 85 
св xx— x x> = 56100 


Now, according to the question, 10 100 100 
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120. 


121. 


122. 


123. 


124. 


125. 


> xx E SIT 56100 
10 5 20 
„= 26100х10х5х20 


11x6x17 
(a) Let, the C.P. of article be 3x 


Now, according to the question, 
117x Е 81х -162 
100 100 


=> ЭНХ -162 
100 


=%50000 








162x100 
х= 


= =$450 


(d) Required S.P. of 150 pens 
2150x123 7. -42070 
100 


S.P. of first 50 _ 50x12x110 
.Р. of firs pens = 10 о 


C.P. of 100 pens = $1200 

Let, the required gain 90 be x. 

Now, according to the question, 

1200 x (100 + x) 
100 


+ 660 = 2070 


= 1200 + 12x = 2070 — 660 = 1410 


,.1410-1200 210 35 





12 12 2 
(d) Quicker Method: 


Here, S.P. is same. Hence there is always a loss. 


_ 20х20 


Loss per cent = =4% 


(b) Quicker Method: 
40 —25 15 





Gain per cent= x100 = —x100 
25 25 


- 6096 
(b) Let, the C.P. of A be 3x. 
Now, according to the question, 


xx jd ges 1 l =7600 
5) 100 6 


> Week = 600 
5 5 6 





600х5 
х=-——— 


= -3500 


(d) Let, the total amount be 3x 
Now, according to the question, 
x 4x 5 

x 
5 5 100 


-120-1400 





> x-Ž-Ž 1590 
2 


25х-5Х-Х _ 1599 


=171% 
2 


126. 


127. 


128. 


129. 


P eqéop 
25 
LS 820528 судар 





Expenditure on transport 
4х 5 х 1 
Бэ? feda. 
5 100 25 25 
= $80 


(a) Let, the cost price be 100 and the marked price be 
Хх. 


Now, according to the question, 


x 2000 





xx2=125 
4 


125x4 500 
Xx ES 
3 3 





А . 500 
required ratio = са 00253 


(b) Quicker Method: 


Single equivalent discount for two successive discounts of 
x% and y% 


= ХУ jo 
=|x+y—-—— [fk 
| ? us ^ 


Single equivalent discount for 1096 and 2096 


10x20 
1 


=(10+20- % =28% 


Single equivalent discount for 28% and 50% 





[p o pene 14)% = 64% 


(d) I. Single equivalent discount 
10x10 





=(10+10- pem 


II. Single equivalent discount 


-| 8-1) 





100 
=19.04% 
Ш. Single equivalent discount 


- 1355-2223 % =19.5% 
100 


R T 
(b) дын 








100 
3 
3 йр =p 
10) 1000 
р. ТРЭ, ecce 





729 


130. 


131. 


132. 


133. 


134. 


135. 


(a) Let, the number of oranges bought be x. 
хх40  xx40 70x 


C.P. of x oranges - + 
2x12 2x12 24 








SP. of | хх45 
.P. of x oranges 12 
Now, according to the question, 
45x "Ox _ 499 
12 12 
90x — 70x — 480 
24 

x = 480X24 залах 48х12 = 48 dozen 





(d) Let, the C.P. of chair sold at loss be 3x 
C.P. second chair = 3(900 — x) 
Now, according to the question, 





4500-5х-4х - 
20 
= 4500-9х-1800 


x= AT’ 000 


90 


(b) Let, S.P. of 100 oranges be x. 
xx20 


x 
.P. of 20 -----3-- Gain 
S.P. o oranges 100 5 


x 
-. Gain per cent = 3 x100-— = 


5 
(c) Let, the C.P. of article be $100 and its S.P. be x. 
Now, according to the question, 


idog 2329 
100 100 





5 6022 > х 
2 


Gain% = 20% 
(d) C.P. of two horses = %(2 x 40000) = 80000 and S.P. 
of two horses = %(80000 — 3600) = 76400 


115 
S.P. of one horse «(зодох eaim 











S.P. of the other horse = %(76400 — 46000) = 30400 
(d) Let, the seller buy xy guavas. 
C.P. of ху guavas = хух? = у! 
х 


S.P. of ху guavas = xwx% =x 


136. 


137. 


138. 


139. 
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Gain = x? – y? (ху) 


22010 
x —y 


Gain % =—— х100 
y 





(c) Let, C.P. be x, then 
15х _ QD 


100 100 
If he had bought the horse for 2500 less, then 


E 25x _ DO 
100 100 
Now, according to the question, 


155x 75x 32 75 132 
60 = x| 14 = х х 
100 100 100 100 100 
115х 99х 1 155x 99x _ 


60 
100 100 100 100 


еа ив 
100 16 

(a) Let, A buy the article in 7100. 

According to the question, 


B's cost = 3125 


C's cost = $125 ENSEM = $150 
100 





S.P.=x+ 


С.Р.=х 














60 




















D's cost = 3150 Дада = 3165 
100 
Here, at the end the article was sold out at € 165. 
330 
Required cost for A= iE” 100 = 3200, 


(a) Let, the cost of article be x. At x% loss, the article 
sold at 321 


Now, according to the question, 


[E \-51 э [1-——|—21 
100 100 








2 








= x-X.221 = х?—100х+2100=0 
100 
= (x-30)x-70)20 
x = $30 or 70 


(c) Here, 50 articles were sold at a profit of 20% and 
50 articles at a profit of 4096 


Let, the price of each article be 3x, then Total S.P. 


-quem | зох [Ste | sox 





100 100 
= 3130x 


Selling Price of all the articles at 25% profit 


100х-25 
+ 2 


-100х 125х 





Difference = 130x - 125x = 5x 
$100 => x = 20 
The cost price of each article was 220 





> 5x 
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140. 


141. 


142. 


143. 


(c) Let, the second successive discount be х% 
Now, according to the question, 


3200| 1-22 V1- |= 2448 
100 100 


> 3200 79 х(1::2-1:248 
100 100 
X _ 2448 
100 2880 


Eug 2448 432 3 


=> = 2. 
100 2880 2880 20 








x= 509 =15% 
20 
The rate of second discount is 15% 
(a) Let, C.P. be #100 


Marked price -100х = +100 = 3130 





Price after 15% discount =130-— 130x15 
= 130 - 19.5 = 3110.5 100 
profit = 710.5 
710.5 profit, then С.Р. = $100 


84 
$84 profit, then С.Р. = TT 100 = 3800 


(b) Let, the marked price be x. 
Selling price of the article at 596 commission 


100—5 95х 

=х =z? 
100 100 
Cost price of the article at 10% profit 
zi 100 | E 








= 100| 100+10 | 110 


Now, according to the question, 
95x =95 
110 


955110 
хэ i = 3110 





— 


(a) Let, the cost price of 1 Kg (1000g) of sugar be 3x 
950x 
1000 





Cost price of 950g of sugar = X 


Now, according to the question, 
Selling price of 950g of sugar - 3x 


_ 950х 


х 
o, =| — 1000. 
Profit % = 950х х100 


1000 
_ x(1000 —950) 
950x 





x100 











.,1000 = 950 у = 2100 _ 100 241 
950 95 19 5 
Quicker Method: 
Profit per cent = 1900 = 40084 
2 (0 x100% = 1009-5 5 90 
950 19 19 


144. (c) Let, the price of horse be їх 
Price of carriage = $(20000 — x) 
Now, according to the question, 


xx120 , (20000 — x) x90 хан | 








100 100 
= 120x ^ 20000 x 90 — 90x = 20400 
100 100 
= 1.2х + 18000 — 0.9х= 20400 





=> 0.3х = 2400 => x = 8000 
— Cost price of horse = $8000 

145. (a) Let, the price of article be X100 
A sold to B at = X115 








C purchased from B for изн] 
= 3103.50 100 
517.50 

103.50 





Required C.P. for A=* x100 = 1500 


146. (c) Let, the selling price of article be xx[Here, 10% loss 


on selling article at = price.] 


Let, С.Р. =у 


лы _ 90у 
Then, after 10961068 the selling price =—— 


90 100 
My 2. 
100 3 
20 
=—x 
27 
uo 
27 


LL 


С.Р. 


The gain per cent on selling it at the original price 


20 
Х---Х 
=— 27 x100% 





7х 


= ZF x100% =35% 


Er 
147. (c) Let, the cost price be 3x 


Price after 10% loss m 
100 


Now, according to the question, 


Ax = 45000 
100 


x = 750000 


C.P. given by C = Given a profit of 10% to 


A= Ho х50000 = 155000 
100 


В bought it in 45000 and sold it in $55000. 
Required profit — ЭЗЕ 0 
45000 


200 
96 
9 
148. (c) Let, the marked price be $100 


Cost price = $80 S.P. after giving 12% discount at 
$100= #88 


х100% 





88-80, 0094 = 8 
80 





Profit = x100% — 1096 


149. (b) Let, the list price of wrist watch be 3x. 
Selling price of wrist watch at 1096 discount 


=z x 100-10 m 
100 10 
Cost price of wrist watch at 2096 profit 
a 100 29 9x | 10 _=3х 
10| 100+ 20 10 12 4 


Now, according to the question, 








3x 450 T 600 








List price of the wrist watch = $600 
150. (c) Amount received by C 


1 1 
= Total profit ( -т- Jj 
34 


5 
= Total profit X— 
12 


Now, according to the question, 


= 5000 = Total profit 


= Total profit = 312000 
The amount received by A 


- 12900. = 14000 


151. (a) Let, the number of cakes be 100. 
Let, each cake’s cost price be 7100. 
Then, total cost price= $(100х 100)=710000 


_ 100x140 


Now, market price of each cake = 100 -3140 
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100x80 -71920 





Now, selling price of 24 cakes =24x 


And selling price of 60 cakes = 60 х 140 =%8400 
Total selling price = 8400+ 1920 = 310320 
Profit- 10320 — 100002320 


x100 = 3.2% 





320 
Required % profit = 
10000 





10 
_144 36 1 
100 25 25 


2 
C i 1 
152. (а) Loss percentage | ш шан =) 


Quicker Method: 
12х12 144 36 11 
100 100 25 25 
Negative sign shows loss. 
153. (a) Cost price = 78350 


12-12 














Marked price = 78350x us = 3101855 


Selling price =101855x P = 181484 


Profit = 81484 — 78350 = 3134 





Required % profit = 3155 x100 = 4% 
78350 


154. (d) Amount received by all the officers 
-45х25000--11,25,000 


3 
Amount received by each clerk = г =15000 


Amount received by all the clerks 
=80 x15000 212,00,000 
Total amount of profit earned = 11,25,000 + 12,00,000 
= 23.25 Lakhs. 
155. (e) Let, the cost price of the articles be 7100. 
To earn a profit of 30% he labelled them 7130. 


After giving a discount of 10% the selling price of the 
articles = 0.9 x 130 = 117 


x100 =17% 





(117—100) 
So, actual profit per cent = 100 


46000 x88 


156. (a) First S.P. — =%40480 


40480 x112 
00 


Second S.P. = -445337.6 


Loss = <(46000 —45337.6)=%662.4 


54000 x 92 


157. (d) First selling price = = %49680 


Second selling price = 49680 x » = 154648 


Profit = 54648 — 54000 = $648 
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158. (e) Total number of notebooks sold in two weeks 160. (d) C.P. of wheat = 30 x 45 = 31350 
=2 x7 x 10 = 140. 40% of 30 Kg = 12 Kg 
Total commission earned on selling of notebooks S.P. of 12 Kg = 12 x 50 = $600 
4 : 
=140x457x— = 925592 For 25% profit, total S.P. of all the wheat is 
125 5 6750 
Similarly, commission earned on selling of pencils 1350x 100 -1350х 4 =? 4 = <1687.5 
2 
алаглан Remaining wheat (30 — 12) = 18 Kg 
Total commission earned = 2559.2 + 1344 -33903.2 = 1087.5 
3900 Rate of the remaining wheat — CE =$60 
159. (b) Required profit per cent 
= 4080 + 3650 
_ 348000 25000 00 = 98000 x100 = 39.2% 161. (d) = 3865 
250000 00 2 


Time and Work, Work 
and Wages 








INTRODUCTION 


In our everyday life, we come across many situations 
demanding timely completion of work assignments. 
We complete those earlier or later based on the needs. 
Accordingly, manpower 18 increased or decreased. То 
explain, the time allowed and the manpower engaged, 
for a certain work, are inversely proportional to each 
other, that is, more the number of manpower involved, 
lesser 1s the time required to complete a work. We also 
come across situations where ‘time and work’ or ‘men 
and work' are directly proportional to each other. 

For solving problems on ‘time and work’, the 
following general rules are adhered: 





1. If ‘A’ can do a piece of work in л days, then 


1 
at a uniform rate of working ‘A’ will finish — 
work in one day. Ё 


1 
2. If — ofa work is done by ‘A’ in one day, then 
n 


‘A’ will take n days to complete the full work. 


1 
3. If ‘A’ does — of a work in 1 hour, then to 
n 


complete the full work, ‘A’ will take 5 hours. 
m 





4. If ‘A’ does three times faster work than ‘B’, 
then ratio of work done by A and B is 3:1 and 
ratio of time taken by A and B is 1:3. 


5. A, B and C can do a piece of work in Т}, T, 
and T, days, respectively. If they have worked 
for D,, D, and D, days respectively, then 


Amount of work done by А = 


Amount of work done by B = 


Amount of work done by C = 


ALS $ гары 


Also, the amount of work done by A, В and C, 

together 

PLI ий: 
T T, Т 


1 2 3 


which will be equal to 1, if the work is complete. 








SOME BASIC FORMULAE 








1, If A can do a piece of work in X days and B 
can do the same work in Y days, then both of 
them working together will do the same work 





in days. 


Х-Ү 





Explanation: 


A's 1 day's work = 


B's 1 day's work = 


хїрээ 





1 Х-Ү 
Then, (А + В)» 1 day's work = —+ == р 
X Y XY 
A and B together can complete the work in= 


days. X+Y 


Illustration 1: А can finish a piece of work by 
working alone in 6 days; B, while working alone, 
can finish the same work in 12 days. If both of them 
work together, then in how many days, the work will 
be completed? 


Solution: Here, X = 6 and Y = 12. 
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By working together, А and B will complete the 





| 6х12 . 
work in — E days, i.e., 4 days. 


6+ 


ХҮ | 
xy eT 





2. If A, B and С, while working alone, can complete 
a work in X, Y and Z days, then they will together 


: XYZ 
complete the work in ————————. days. 
XY + YZ + ZX 





Explanation: 


A's | day's work = 


B's 1 day's work = 


C's 1 day's work = 


мч 


(А + В + С) 1 day's work 
E 1 1,1 Уч «ZX 
X Y 7 XYZ | 
So, A, В and C together can complete the work in 
XYZ 
- days. 
XY + YZ - ZX 


Illustration 2: А, B and C can complete a piece of 
work in 10, 15 and 18 days. In how many days, would 
all of them complete the same work working together? 
Solution: Here, X = 10, Y= 15 and = 18. 


Therefore, the work will be completed in 











XYZ 
= = ays 
XY +YZ+ZX 
10x15x18 
= days 
10х15+15х18+18х10 
| 1 
1.е., ZUM or, 4 — days. 
600 2 






. Two persons, A and B, working together, can 

complete a piece of work in X days. If A, 
working alone, can complete the work in Y 
days, then B, working alone, will complete the 


XY 


work in days. 











Explanation: 
A and B together can complete the work in X days. 


1 
(A + B)’s 1 day's work = Бх 


Similarly, A's 1 day's work = = 


1 1 Ү-Х 
X Y XY 





Therefore, B's 1 day's work — 


j XY 
B alone can com plete the work in = 





Чауз. ү-Х 
B alone will complete the work in 
15x 20 
= —_ = 2 ‚ ke., 60 days. 
Y-X 20-15 


Illustration 3: А and B, working together, take 15 


days to complete a piece of work. If A alone can do 
this work in 20 days, then how long would B take to 
complete the same work? 

Solution: Here, X = 15 and Y = 20. 





4. If A and B, working together, can finish a piece 
of work in X days, B and C in Y days, C and 
A in Z days, then 


(a) A, B and C working together, will complete 


the job in | 2797 | days. 
XY + YZ + ZX 


(b) A alone will complete the job in 


2XYZ 4 
—————— ——— | days. 
XY + YZ - ZX 


(c) B alone will complete the job in 


2XYZ 
| days. 
А. 








Explanation: 
(A + B)’s 1 day's work = L 
Х 
1 
(B + C)’s 1 day's work = у 
(С + A)’s 1 day's work = >. 
So, [(А + В) + (B + С) + (С + А)] 1 day's work 
1 1 ! 
=—+—+—. 
uM 1 1 1 
or, 2(A+B+C)’s 1 day's work =| — + = + — 
X Y 2 


ог, В dm pd 
2X Y Z 
je XY + YZ + ZX 
M 2XYZ 

A, B and C, working together, will complete the 


: 2XYZ 
work in | —— —— ——- | days. 
E. + YZ + =) 


Also, A's 1 day's work = (A + B + С)? 1 day's work 


—(B + C)’s 1 day's work 


1/1 1 1 1 if1 1 1 
= + = + =—]/—- t+ 
2\X Y Z Ү 21Х Ү 2 


_ XY € YZ -ZX 

2XYZ | 
2 ХҮ7 

| days. 

XY + YZ - ZX 
2XYZ 

YZ + ZX — XY 


2XYZ 
| days. 
ZX + XY - YZ 
Illustration 4: А and B can do a piece of work in 12 
days, B and C in 15 days, C and A in 20 days. How long 
would each of them would take separately to complete 


the same work? 
Solution: Here, X = 12, Y = 15 and Z = 20. 


A alone can do the work in 





So, A alone can do the work in | 
Similarly, B alone can do the work in | | days 


and C alone can do the work in | 











ur 07 
© XY+YZ-ZX 
2x12x15x20 
- days 
12х15-15х20-20х12 
7200 . 
or, 740” 1.е., 30 days. 
B alone can do the work in 
2XYZ 
-YZizX Xy days 
2x12x15x20 
715x20*20x12-12x15 4858 
7200 . 
or, 360" 1.е., 20 days. 
C alone can do the work in 
2XYZ 
тх + хү Сүг 99 
2х12х15х 20 
= аауѕ 
20х12 + 12х15 – 15х 20 
7200 . 
or, 120" 1.е., 60 days. 





5. (a) If A can complete a work in X days and 
В is А times efficient than A, then the time 
taken by both A and B, working together, 


to complete the work 18 Dm 
1-5 
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(b) If A and B, working together, can complete 
a work in X days and B is К times efficient 
than A, then the time taken by 


(1) A, working alone, to complete the work is 
(К + 1) X. 


(11) B, working alone, to complete the work is 
Ё + | X. 
k 


Illustration 5: Harbans Lal can do a piece of work in 
24 days. If Bansi Lal works twice as fast as Harbans 
Lal, then how long would they take to complete the 
work working together? 
Solution: Here, X = 24 and, К = 2. 
Time taken by Harbans Lal and Bansi Lal, working 
together, to complete the work 


Ebor 
О ЕЛ es 


24 
“(1-2 
Illustration 6: А and B together can do а piece of 
work in 3 days. If A does thrice as much work as B 
in a given time, find, how long A alone would take to 
do the work? 
Solution: Here, X = 3 and k = 3. 


Time taken by A, working alone, to complete the work 








days, i.e., 8 days. 





(Ee - (23 — 4 days. 

k 3 

6. If A working alone takes a days more than A 
and B working alone takes b days more than A 


and B together, then the number of days taken 
by A and B, working together, to finish a job 


is given by Jab . 








Illustration 7: А alone would take 8 hours more to 
complete the job than if both A and B worked together. 


1 
If B worked alone, he took i hours more to complete 


the job than A and B worked together. What time would 
they take if both A and B worked together? 


Solution: Here, a = 8 and b = A 


2 
Time taken by A and B, working together, to 
complete the job 


= Jab days 


= Bx? or, 6 days. 
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7. If A is k times more efficient than B and 18, therefore, 
able to complete a work in / days less than B, then 


(a) A and B, working together, can finish the work 
kl 
in —— days. 
E а 
(b) A, working alone, can finish the work in 
1 
——— days. 
К-1 a © 
(c) B, working alone, can finish the work in —— 
days. k- 


Illustration 8: A is thrice as good a workman as B 
and takes 10 days less to complete a piece of work than 
B takes. Find out time in which B alone can complete 
the work. 

Solution: Here, k = 3 and / = 10. 


Time taken by B, working alone, to complete the work 


_ 3x10 





days, i.e., 15 days. 


3-1 






8. If A can complete 5 part of work in X days, then 


b 
= part of the work will be done in 2*©Х 4 days. 
а аха 





3 : 
A completes 4 of a work in 12 days. 


Illustration 9: 


1 
In how many days he would complete 8 of the work? 
3b-24,X-12,c-landd-8. 








Solution: Here, a 


| 1 
Therefore, number of days required to complete — of 
the work 8 
_bxcxX 4х1х12 


— 2 days. 
3x8 И 





аха 





9. (a) There are two groups of people with same 
level of efficiency. In one group, M, persons 
can do W, works in D, time and in the 
other group, M» persons can do W, works 
in D, time. The relationship between the 
two groups is given by 
MD W, = M,D,W, 

(b) There are two groups of people with same 
efficiency. In group, M, persons can do W, 
works in D, time working ¢, hours a day and 








M, persons can do W, works in D, time working 
t, hours a day. The relationship between the two 
groups is given by 

Мр, = Мру. 





Illustration 10: Г 10 persons can complete 2/5 of a 
work in 8 days, then find out the number of persons 
required to complete the remaining work in 12 days. 


2 
M, =10, W, = =, БЕ 


Solution: We have, 5 


M,D\W, = M,D,W, 


23 2 
> иог Зэс хий” 


> м, =10. 


Illustration 11: If 10 persons can cut 20 trees in 3 
days by working 12 hours a day. Then, in how many 
days can 24 persons cut 32 trees by working 4 hours 
a day? 


Solution: We have, M,=10, W, = 20, D, 








3,4, 12 


М, = 24, W, = 32, D, = ?, 6 = 4 

M Dt, W, = M,D,t,W, 
= 10x3 x 12 x32 = 24 x D,x4x 20 
=> D, = 6 days. 





10. If a men and b women can do a piece of work 
in n days, then c men and d women can do the 
work in 








12 men or 15 women can do a work 
in 14 days. In how many days, 7 men and 5 women 


Illustration 12: 


would complete the work? 


12, b 








Solution: Here, a 7 and 


d=5. 
Required number of days 


nab | 14x12x15 | 
= ~~ | days 


15, п 14, с 











berad Д 


15x7+12x5 
168, india 
= qi days or 11 ав, 
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EXERCISE І 


. 10 men can complete a piece of work in 15 days and 
15 women can complete the same work in 12 days. 
If all the 10 men and 15 women work together, in 
how many days will the work will be completed? 


2 1 
(a) 6 3 days (b) 8 3 days 


2 
(c) 7 3 days (d) None of these 


. А can do a piece of work in 30 days while B can 
do it in 40 days. A and B working together can do 
it in: 


2 1 
(а) 15 7 days (b) 17 7 days 


3 
(c) 18 7 days (d) None of these 


. A can do 1/3 of a work in 5 days and B can do 2/5 
of the work in 10 days. In how many days both A 
and B together can do the work? 


2 3 
(a) 13 3 days (b) 9 8 days 


5 
(c) 18 8 days (d) None of these 


. А, В and С can complete a piece of work in 6, 12 and 
24 days. They altogether will complete the work in: 


2 3 
(a) 5 7 days (b) 4 7 days 


3 
(c) 3 7 days (d) None of these 
. A works thrice as good as B and is, therefore, able 
to finish a piece of work in 60 days less than B. 
Find the time in which they can complete it, working 
together. 


(a) 25 аауѕ (9) 2- days 


(c) 24 days (d) None of these 


. Ramesh takes twice as much time as Mahesh and 


thrice as much time as Suresh to complete a job. If 
working together, they can complete the job in 4 
days, then the time taken by each of them separately 
to complete the work 1s: 


(a) 36, 24 and 16 days (b) 20, 16 and 12 days 
(c) 24, 42 and 18 days (d) None of these 


7. 


10. 


11. 


12. 


13. 





Sita takes twice as much time as Gita to complete a 
work and Rita does it in the same time as Sita and 
Gita together. If all three working together can finish 
the work ш 6 days, then the time taken by each of 
them to finish the work is: 


(a) 18, 36, and 12 days 
(b) 20, 38 and 14 days 
(c) 24, 42 and 18 days 
(d) None of these 


. 5 men can complete a work in 2 days, 4 women can 


complete the same work in 3 days and 5 children 
can do it in 3 days. 1 man, 1 woman and 1 child, 
working together, can complete the work 1n: 

(a) 6 days (b) 4 days 

(c) 8 days (d) None of these 


. A and B can complete piece of work in 6 days and 


A alone can complete it in 9 days. The time taken 
by B alone to complete the work 1s: 


(a) 20 days (b) 18 days 
(c) 24 days (d) None of these 


A and B can complete a piece of work in 30 days, 
B and C in 40 days while C and A in 60 days. A, 
B, C together can complete the work in: 


3 2 
(a) 24 zi days (b) 28 3 days 


2 
(c) 26 3 days (d) None of these 
A and B can complete a piece of work in 18 days; 
B and C in 24 days; C and A in 36 days. A alone 
can complete the work in: 


(a) 48 days (b) 56 days 
(c) 40 days (d) None of these 


Ajay and Sunil together can complete a piece of 
work in 10 days, Sunil and Sanjay in 15 days and 
Sanjay and Ajay in 20 days. They worked together 
for 6 days, and then Ajay leaves. Sunil and Sanjay 
worked together for 4 more days, and Sunil leaves. 
How long will Sanjay take to complete the work? 


(a) 12 days (b) 10 days 
(c) 16 days (d) None of these 


Anu can complete a work in 10 days. Manu is 2596 
more efficient than Anu, and Sonu is 6096 more 
efficient than Manu. Working together, how long 
would they take to finish the job? 
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14. 


15. 


16. 


17. 


18. 


19. 


5 6 
(а) 3 8 days (b) 5 7 days 


6 


(c) 2 17 days (d) None of these 


A and B completes job in 12 days while A, B and 
C can complete it in 8 days. C alone will finish the 
job in: 

(a) 24 days (b) 36 days 

(c) 28 days (d) None of these 

Bansal, Gupta and Singhal together can complete a 
work in 4 days. If Bansal and Gupta together can 


4 
complete the work in 4 5 days, Gupta and Singhal 
togehter can do it in 8 days, then Gupta alone can 
complete the work in: 
(a) 16 days (b) 12 days 
(c) 20 days (d) None of these 


Nikita, Nishita and Kavita can complete a work in 
2 

2 days. If Nishita and Kavita can complete it in 

4 days, and Nishita alone can do it in 6 days, then 

Nikita and Nishita can complete the work in: 


4 2 
(a) 5 7 days (b) 4 7 days 


3 
(c) 3 7 days (d) None of these 


A is twice as good a workman as B. Working together 
they finish a piece of work in 1 day. A alone can 
finish the work in: 


(a) 28 days 
(c) 24 days 


(b) 21 days 
(d) None of these 


Bindal can finish a work in 10 days. Jindal is twice 
as efficient as Bindal. If they work together, in how 
many days, the work will be completed? 


1 2 
(а) 3 3 days (b) 5 3 days 


(c) 8 days (d) None of these 

A alone would take 27 days more to complete the job 
than 1f both A and B would together. If B worked 
alone, he took 3 days more to complete the job than 
A and B worked together. What time would they 
take if both A and B worked together? 


(a) 7 days (b) 9 days 
(c) 11 days (d) None of these 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


A is 4 times as fast as B and is, therefore, able to 
complete a work in 45 days less than B. A and B, 
working together, can complete the work in: 


(a) 12 days (b) 16 days 
(c) 8 days (d) None of these 


If A can complete a work in 16 days, then in how 


3 
many days can he complete á of the work? 


(a) 16 days (b) 20 days 
(c) 12 days (d) None of these 
Working 7 hours daily 24 men can complete a piece 


of work in 27 days. In how many days would 14 
men complete the same piece of work working 9 
hours daily? 


(a) 36 days (b) 30 days 
(c) 32 days (d) None of these 


10 men can cut 15 trees in 2 hours. If 2 men leave 
the job, then many trees will be cut in 3 hours? 


(a) 20 trees (b) 18 trees 
(c) 24 trees (d) None of these 
45 men completes a piece of work in 30 days 


working 12 hours a day. In how many days will 60 
men complete the work working 10 hours a day? 


(a) 27 days (b) 30 days 
(c) 24 days (d) None of these 
The work done by a woman in 8 hours is equal to 


the work done by a man in 6 hours and by a boy 
in 12 hours. If working 6 hours per day 9 men can 
complete a work in 6 days, then in how many days 
can 12 men, 12 women and 12 boys together finish 
the same work working 8 hours per day? 


(a) 2 days (0) 1 ; days 


(c) 3 i days (d) None of these 


4 men or 6 women can finish a piece of work in 20 
days. In how many days can 6 men and 11 women 
finish the same work? 


(a) 9 days (b) 6 days 

(c) 7 days (d) None of these 

10 men can finish a piece of work in 10 days, whereas 
it takes 12 women to finish it in 10 days. If 15 men 
and 6 women undertake to complete the work, how 
many days will they take to complete it? 

(a) 7 days (b) 5 days 

(c) 9 days (d) None of these 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


А can complete a piece of work in 10 days, while В 
alone can complete it in 15 days. They work together 
for 5 days and rest of the work is done by C in 2 
days. If they receive 7450 for the whole work, how 
should they divide the money? 


(а) 8250, $100, €100 (b) 8225, $150, #75 
(c) 8200, $150, 7100 (d) €175, $175, $100 


The first man alone can complete this work in 7 
days. The second man alone can do this work in 8 
days. If they are working together to complete this 
work in 3 days and also taking help of a boy, then 
how should the money be divided? 


(а) 5600, 8500, 2300 (b) 8600, 5525, 2275 
(с) 5600, 3550, 2250 (d) 5500, 525, 5375 


А does half as much work as B in 3/4 of the time. 
If together they take 18 days to complete a work, 
then how much time shall B take to complete it? 
(a) 30 days (b) 35 days 

(c) 40 days (d) None of these 


Two men, A and B, working together, completed a 
piece of work. If worked individually, it would have 
taken them 30 and 40 days to complete the work. If 
they have received a payment of 32100, then B's 
share is: 


(a) 2900 (5) #1200 
(c) $800 (4) 51300 


Two men undertake а piece of work for $600. 
Individually, they can complete the work in 6 days 
and 8 days, respectively. With the assistance of a 
boy they completed the work in 3 days. The boy's 
share should be: 


(а) $300 (0) 8225 

(с) 275 (4) $100 

А can do a piece of work in 8 days. A undertook 
to it for 3320. With the help of B, he finishes the 
work in 6 days. B's share is: 

(a) 880 (b) 8240 

(c) $100 (d) $120 


Five men and 2 boys, working together, can complete 
four times as much work per hour as a man and a 
boy completes working together. The work completed 
by a man and a boy should be in the ratio: 


(a) 1:2 (b) 2:1 
(c) 1:3 (d) 4:1 
A, B and C can do a piece of work in 16, 32 and 


48 days, respectively. They started working together, 
but C left after working 4 days and B left 2 days 


36. 


37. 


38. 


39. 


40. 
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before the completion of work. Total number of days 
taken for completion of work was: 


1 
(а) 8 4аув (0) 9 9 days 


4 
(c) 11 days (d) 10 9 days 
A and B, working separately, can complete a piece 
of work in 9 and 12 days, respectively. If they work 
for a day alternately, A beginning, in how many days 
the work will be completed? 


(a) 105 days (b) 102 days 


(c) 105 days (d) 105 days 

A and B can complete a piece of work in 45 and 
40 days, respectively. They began the work together, 
but A leaves after some days and B completed the 
remaining work in 23 days. After how many days 
did A leave? 


(a) 6 days (b) 8 days 

(c) 9 days (d) 12 days 

A and B, working together, can complete a piece 
of work in 12 days B and C working together can 
complete the same piece of work in 16 days. A 
worked at it for 5 days and B worked at it for 7 
days. C finished the remaining work in 13 days. 
How many days would C alone take to complete 
it? 

(a) 10 days (b) 24 days 

(c) 32 days (d) 40 days 


A can complete a piece of work in 90 days. He starts 
working, but having some other engagements leaves 
after 5 days. Thereafter, B completes this work in 
21 days. How many days would A and B take to 
complete this work working together? 


(a) 15 days (b) 16 days 
(c) 17 days (d) 11 days 
A can do a piece of work in 30 days, B in 50 days 
and C in 40 days. If A is assisted by B on one day 


and by C on the next day alternately, the work will 
be completed in: 


32 2 
17 — 19 — 
(a) 35 days (b) 3 days 


31 1 
(c) 16 37 days (d) 18 2 days 
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ExERcIsE-2 
(BASED ом Memory) 





. 56 men can complete a piece of work in 24 days. 

In how many days can 42 men complete the same 

piece of work? 

(a) 18 

(c) 98 

(e) None of these 
[Bank of Maharashtra PO, 2008] 


(b) 32 
(d) 48 


. Four examiners can examine a certain number of 


answer papers in 10 days by working 5 hours a 
day. For how many hours a day would 2 examiners 
have to work in order to examine twice the number 
of answer papers in 20 days? 


1 
(а) 8 hours (b) 79 hours 


1 
(c) 10 hours (d) 8 5 hours 


(e) None of these 
[Bank of Maharashtra PO, 2008] 


. ‘А’ can complete a piece of work in 12 days. ‘А’ 
and ‘B’ together can complete the same piece of 
work in 8 days. In how many days can ‘B’ alone 
complete the same piece of work? 
(a) 15 days (b) 18 days 
(c) 24 days (d) 28 days 
(е) None of these 

[SBI PO, 2008] 


. 4men, 5 women and 3 children together can complete 
a piece of work in 16 days. In how many days can 
10 women alone complete the piece of work if 10 
men alone can complete it in 24 days? 
(a) 18 (b) 15 
(c) 12 (d) Cannot be determined 
(е) None of these 

[Bank of Maharashtra PO, 2007] 


. 15 men can do a piece of work in 6 days. How many 

men would be required to do the same work in 7.5 

days? 

(a) 10 

(c) 12 

(е) None of these 
[Corporation Bank PO, 2007] 

. ‘А’ alone can complete a piece of work in 8 days. 

Work done by ‘B’ alone in one day is half of the 

work done by ‘A’ alone in one day. In how many 


(b) 16 
(d) 20 


days can the work be completed if ‘A’ and ‘В’ work 
together? 


(a) 6 5 (5) 5 


51 
(© 55 


(e) None of these 
[PNB Management Trainee, 2007] 


(d) 6 


Ин юре 


. 24 men can complete a piece of work in 16 days. 


The same work can be completed by 8 women in 72 
days, whereas 24 children take 32 days to complete it. 
If 10 men, 15 women and 24 children work together, 
in how many days can the work be completed? 


(a) 18 (b) 8 
(c) 22 (d) 12 
(e) None of these 
[Allahabad Bank PO, 2007] 


. 8 men alone can complete a piece of work in 12 


days, 4 women alone can complete the same piece of 
work ш 48 days and 10 children alone can complete 
the piece of work in 24 days. In how many days can 
10 men, 4 women and 10 children together complete 
the piece of work? 


(a) 5 
(c) 28 
(e) None of these 


(b) 15 
(d) 6 


[CBI PO, 2006] 


. ‘A’ can complete a piece of work in 12 days. ‘A’ 


and ‘B’ together can complete the same piece of 
work in 4 days. In how many days can ‘В’ alone 
complete the same piece of work? 


(a) 6 days (b) 8 days 
(c) 15 days (d) 18 days 
(e) None of these 
[Bank of Maharashtra PO, 2006] 


. 9 children can complete a piece of work in 360 days. 


18 men can complete the same piece of work in 72 
days and 12 women can complete the piece of work 
in 162 days. In how many days can 4 men, 12 women 
and 10 children together complete the piece of work? 
(a) 124 (b) 81 
(c) 68 (d) 96 
(e) None of these 

[Corporation Bank PO, 2006] 


11. 


12. 


13. 


14. 


15. 


16. 


А and B together can do а work in 8 days, В and 
C together in 6 days, while C and A together in 10 
days. If they all work together, then the work will 
be completed in: 


3 3 
(a) 3 d days (b) 3 7 days 


5 4 
(c) 547 days (d) 4 9 days 


[SSC (GL) Prel. Examination, 2005] 


A work could be completed in 100 days by some 
Workers. However, due to the absence of 10 workers, 
it was completed in 110 days. The original number 
of workers was: 


(a) 100 
(c) 55 


(b) 110 

(d) 50 
[SSC (GL) Prel. Examination, 2005] 
A and B can do a piece of work in 12 days, B and 
C in 8 days and C and A in 6 days. How long would 
B take to do the same work alone? 
(a) 24 days (b) 32 days 
(c) 40 days (d) 48 days 

[SSC (GL) Prel. Examination, 2005] 

A man and a boy received 8800 as wages for 5 days 
for the work they did together. The man's efficiency 
in the work was three times that of the boy. What 
are the daily wages of the boy? 
(а) 2876 (b) 556 
(c) 344 (d) 840 
[SSC (GL) Prel. Examination, 2005] 


7 : 
А completes 10 of a work in 15 days. He completes 
the remaining work with the help of B in 4 days. 
The time required for A and B together to complete 
the entire work is: 


1 2 
(а) 10 3 days (b) 12 P days 


1 1 
(с) 13 а days (d) 8 4 days 


[SSC (GL) Prel. Examination, 2005] 


A man, a woman and a boy can together complete 
a piece of work in 3 days. If a man alone can do 
it in 6 days and a boy alone can do it in 18 days, 
how long will a woman alone take to complete the 
work? 


(a) 9 days 
(c) 24 days 


(b) 21 days 
(d) 27 days 
[SSC (GL) Prel. Examination, 2000] 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
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A and B can do a piece of work in 10 days, B and 
C in 15 days and A and C in 20 days. C alone can 
do the work in: 
(a) 60 days 
(c) 80 days 


(b) 120 days 
(d) 30 days 
[SSC (GL) Prel. Examination, 2002] 


2 
A can cultivate s of a land in 6 days and B can 
1 
cultivate 3 of the same land in 10 days. Working 
4 
together, A and B can cultivate 5 of the land in: 


(a) 4 days (b) 5 days 
(c) 8 days (d) 10 days 
[SSC (GL) Prel. Examination, 2002] 


A does half as much work as B in 1 of the time. 
If together they take 10 days to complete a work, 
how many days shall B take to do it alone? 
(a) 70 days (b) 30 days 
(c) 40 days (d) 50 days 

[SSC (GL) Prel. Examination, 2002] 
A can do a piece of work in 4 hours, B and C can 
do it in 3 hours; A and C can do it in 2 hours. How 
long will B alone take to do it? 


(a) 10 hours (b) 12 hours 
(c) 8 hours (d) 24 hours 
[SSC (GL) Prel. Examination, 2002] 


4 
A does 5 of a piece of work in 20 days; he then 


calls in B and they finish the remaining work in 3 
days. How long will B alone take to do the whole 
work? 


1 
(а) 975 days (b) 37 days 


(c) 40 days (d) 23 days 


[SSC (GL) Prel. Examination, 2002] 


A can finish а work in 18 days and B can do the 
same work in half the time taken by A. Then, working 
together what part of the same work can they finish 
in a day? 


1 2 
=. b 
(a) < (О 
1 2 
с) - d) = 
Gi (9) 7 
[SSC (GL) Prel. Examination, 2002] 
A and B can finish a piece of work in 30 days, B 


and C can finish it in 15 days while C and A can 
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24. 


25. 


26. 


27. 


28. 


29. 


finish it in 10 days. Time taken Бу them together to 
do this work is: 


1 
(а) 5 days (b) 27 days 


1 
(c) is days (d) 10 days 


[SSC (GL) Prel. Examination, 2002] 
A can do i part of a work in 10 days, B can do 


1 
40% of the work in 40 days and C can do 3 of the 


work in 13 days. Who will complete the work first? 
(a) А (b) B 
(c) С (d) A and C both 

[SSC (GL) Prel. Examination, 2002] 


A takes twice as much time as B or thrice as much 
time as C to finish a piece of work. Working together, 
they can finish the work in 2 days. B can do the 
work alone in: 


(a) 12 days 
(c) 8 days 


(b) 4 days 
(d) 6 days 
[SSC (GL) Prel. Examination, 2002] 
A and B can together finish a work in 30 days. They 
worked together for 20 days and then B left. After 
another 20 days A finished the remaining work. In 
how many days can A alone finish the job? 
(a) 50 days (b) 60 days 
(c) 40 days (d) 65 days 
[SSC (GL) Prel. Examination, 2003] 
If 72 men can build a wall 280m long in 21 days, 
how many men will take 18 days to build a similar 
type of wall of length 100m? 
(a) 30 (b) 10 
(c) 18 (d) 28 
[SSC (GL) Prel. Examination, 2003] 
Babu and Asha can do a job together in 7 days. Asha 


3 
18 12 times as efficient as Babu. The same job сап 


be done by Asha alone in: 


49 49 

(a) — days (b) — days 
4 3 
28 

(c) 11 days (d) ES days 


[SSC (GL) Prel. Examination, 2003] 


If 3 men or 4 women can plough a field in 43 days, 
how long will 7 men and 5 women take to plough 
it? 


30. 


31. 


32. 


33. 


34. 


35. 


(a) 10 days 
(c) 9 days 


(b) 11 days 
(d) 12 days 
[SSC (GL) Prel. Examination, 2003] 


8 men can do a work in 12 days. After 6 days of 
Work, 4 more men were engaged to finish the work. 
In how many days would the remaining work be 
completed? 


(a) 2 
(c) 4 


(b) 3 
(d) 5 
[SSC (GL) Prel. Examination, 2003] 


A can finish a work in 24 days, B in 9 days and C 
in 12 days. B and C start the work but are forced 
to leave after 3 days. The remaining work is done 
by A in: 


(a) 5 days (b) 6 days 


1 
(с) 10 4аув (9) 195 days 


[SSC (GL) Prel. Examination, 2003] 


A and B undertook to do a piece of work for $4500. 
A alone could do it in 8 days and B alone in 12 
days. With the assistance of C they finished the work 
in 4 days. Then C's share of the money is: 
(a) 32250 (b) 31500 
(c) 5750 (d) 3375 

[SSC (GL) Prel. Examination, 2003] 


If 6 persons working 8 hours a day earn 38400 per 
week, then 9 persons working 6 hours a day will 
earn per week: 


(a) 58400 
(c) 59450 


(b) 516800 
(d) 516200 
[SSC (GL) Prel. Examination, 2003] 


A can do a certain work in the same time in which 
B and C together can do it. If A and B together 
could do it in 10 days and C alone in 50 days, then 
B alone could do the work in: 
(a) 15 days (b) 20 days 
(c) 25 days (d) 30 days 

[SSC (GL) Prel. Examination, 2003] 


24 men can complete a work in 16 days. 32 women 
can complete the same work in 24 days. 16 men and 
16 women started working and worked for 12 days. 
How many more men are to be added to complete 
the remaining work in 2 days? 


(a) 48 (b) 24 
(c) 36 (d) 16 
[Bank of Baroda PO, 1999] 


36. 


37. 


38. 


39. 


40. 


41. 


10 men can complete а piece of work in 15 days and 
15 women can complete the same work in 12 days. 
If all the 10 men and 15 women work together, in 
how many days will the work get completed? 


(a) 6 (0) 75 


2 
(c) 6 - (d) None of these 


[SBI Associates PO, 1999] 


25 men and 15 women can complete a piece of 
work in 12 days. АП of them start working together 
and after working for 8 days the women stopped 
working. 25 men completed the remaining work in 
6 days. How many days will it take for completing 
the entire job if only 15 women are put on the job? 


(a) 60 days (b) 88 days 
(c) 94 days (d) 50 days 
(e) None of these 
[Guwahati PO, 1999] 


“А? completes a work in 12 days. ‘В’ completes the 
same work in 15 days. *A' started working alone and 
after 3 days B joined him. How many days will they 
now take together to complete the remaining work? 


(a) 5 (b) 8 
(c) 6 (d) 4 
(e) None of these 
[BSRB Calcutta PO, 1999] 


10 men and 15 women finish a work in 6 days. One 
man alone finishes that work in 100 days. In how 
many days will a woman finish the work? 


(a) 125 days (b) 150 days 
(c) 90 days (d) 225 days 
(e) None of these 
[BSRB Hyderabad PO, 1999] 


The work done by a woman in 8 hours is equal to 
the work done by a man in 6 hours and by a boy 
in 21 hours. If working 6 hours per day 9 men can 
complete a work in 6 days then in how many days 
can 12 men, 12 women and 12 boys together finish 
the same work working 8 hours per day? 


1 2 
(а) 1 3 days (b) 3 3 days 


1 
(c) 3 days (d) E days 


(e) None of these 
[BSRB Patna PO, 2001] 


7 men and four boys can complete a work in 6 days. 
A man completes double the work than a boy. In 


42. 


43. 


44. 


45, 


46. 


47. 
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how many days will 5 men and 4 boys complete the 
work? 


(a) 5 


(c) 6 
(e) None of these 


(b) 4 
(d) Cannot be determined 


[IBPS Bank PO, 2002] 


Vinod can complete a job in 15 hours. Vinay alone 
can complete the same job in 10 hours. Vinod works 
for 9 hours and then the remaining job is completed 
by Vinay. How many hours will it take Vinay to 
complete the remaining job alone? 


(a) 4 (b) 5 
(c) 6 (d) 2 
[IBPS Jr Executive, 2002] 


7 men can complete a piece of work in 12 days. How 
many additional men will be required to complete 
double the work in 8 days? 
(a) 28 (b) 21 
(c) 14 (d) 7 

[SSC (GL) Examination, 2010] 
X is three times as fast as Y and 18 able to complete 
the work in 40 days less than Y. Then the time in 
which they can complete the work together is: 


(a) 15 days (b) 10 days 


1 
(с) 25 days (d) 5 days 


[SSC (GL) Examination, 2011] 
A can do a work in 12 days. When he had worked 
for 3 days, B joined him. If they complete the work 
in 3 more days, in how many days can B alone finish 
the work? 
(a) 6 days 
(c) 4 days 


(b) 12 days 
(d) 8 days 
[SSC (GL) Examination, 2011] 


A is thrice as good a workman as B, therefore, A 18 
able to finish a piece of work in 60 days less that B. 
The time (in days) in which they can do it working 
together 18: 


1 
(а) 22 (b) 227 
1 
(с) 23 (d) 23— 
4 

[SSC (GL) Examination, 2011] 

A work can be completed by P and О ш 12 days, 


Q and R in 15 days, R and P in 20 days. In how 
many days P alone can finish the work? 
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48. 


49. 


50. 


51. 


52. 


53. 


(а) 10 
(с) 30 


(0) 20 

(4) 60 
[SSC (GL) Examination, 2011] 
*x' number of men can finish a piece of work in 30 
days. If there were 6 men more, the work could be 
finished in 10 days less. The actual number of men 
18: 
(a) 6 
(с) 12 


(0) 10 
(4) 15 
[SSC (GL) Examination, 2011] 


A does half as much work as B in 3 of the time. 
If together they take 18 days to complete a work. 
How much time shall B take to do it alone? 


(a) 30 days (b) 35 days 
(c) 40 days (d) 45 days 
[SSC (GL) Examination, 2011] 


A and B working separately can do a piece of work 
in 9 and 12 days, respectively. If they work for a 
day alternately with A beginning, the work would 
be completed in: 


2 1 
(а) ша days (b) 105 days 


1 
(с) 107 days (d) 105 days 


[SSC (GL) Examination, 2011] 


A daily wage earner gets a daily wage at the rate 
of 7150 per day subject to the condition that he will 
have to pay a penalty at the rate of 225 per day for 
the days he is absent. At the end of 60 days, he 
receives an amount of $7,600. The number of days 
A worked is: 


(a) 54 days 
(c) 51 days 


(b) 52 days 

(d) 48 days 
[UPPCS Examination, 2012] 
6 men can complete a piece of work in 12 days. 
8 women can complete the same piece of work 
in 18 days, whereas 15 children can complete the 
piece of work in 10 days. 4 men, 12 women and 20 
children work together for 2 days. If only men were 
to complete the remaining work in 1 day how many 
men would be required? 


(a) 36 (b) 24 
(c) 18 (d) Cannot be determined 
[Bank of India PO Examination, 2010] 


2 men alone or three women alone can complete a 
piece of work in 4 days. In how many days can 1 
woman and 1 man together complete the same piece 
of work? 


54. 


55. 


56. 


57. 


58. 


(a) 6 days (b) 22 days 


(c) days (d) Cannot be determined 


[Corporation Bank PO Examination, 2011] 


4 girls can complete a piece of work in 8 days, the 
same work 3 boys can complete in 9 days, 7 men in 
2 days and 5 women in 4 days. Who among them 
have the minimum capacity of work? 


(a) Boy (b) Girl 
(c) Man (d) Woman 
[Union Bank of India PO Examination, 2011] 


Work done by A in one day is half of the work done 
by B in one day. Work done by B 15 half of the work 
done by C in one day. If C alone can complete the 
work in 7 days, in how many days can A, B and C 
together complete the work? 


(a) 28 (b) 14 
(c) 4 (d) 21 
[SBI PO Examination, 2008] 


8 men and 4 women together can complete a piece 
of work in 6 days. Work done by a man in one 
day is double the work done by a woman is one 
day. If 8 men and 4 women started working 
and after 2 days, 4 men left and 4 new women 
joined. In how many more days will the work be 
completed? 


(a) 5 days (b) 8 days 
(c) 6 days (d) 4 days 
[United Bank of India PO Examination, 2009] 


B and C together can complete a work in 8 days, A 
and B together can complete the same work in 12 
days, and A and C together can complete the same 
work in 16 days. In, how many days can A, B and 
C together complete the same work? 


9 5 
(a) 35 Ors 


5 5 
© 7 (d) 35 


[Andhra Bank PO Examination, 2009] 


8 men can complete a piece of work in 20 days. 8 
women can complete the same work in 32 days. In 
how many days will 5 men and 8 women together 
complete the same work? 


59. 


60. 


61. 


62. 


63. 


64. 


(а) 16 days 
(c) 14 days 


(b) 12 days 

(d) 10 days 
[CBI (PO) Examination, 2010] 
A, B and C are employed to do a piece of work 
for 4575. A and C are supposed to finish A of 


the work together. Amount shall be paid to B 15: 


(a) 3210 (b) $100 
(c) 2200 (d) 5475 
[SSC, 2014] 


A man is twice as fast as a woman and a woman 
is twice as fast as a boy in doing a work. If all of 
them, a man, a woman and a boy, can finish the 
work in 7 days, in how many days a boy will do it 
alone? 


(a) 49 
(c) 6 


(b) 7 
(d) 42 
[SSC, 2014] 


A, B and C can do a job in 6 days, 12 days and 15 
days, respectively. After : of the work is completed, 
C leaves the job. Rest of the work is done by A and 
B together. Time taken to finish the work is: 


5 1 
(а) Ус Чауз (0) 35 days 


1 3 
(с) ^ days (d) 2 days 


[SSC, 2014] 


15 men take 20 days to complete a job working 8 
hours a day. The number of hours a day should 20 
men take to complete the job in 12 days 15: 


(a) 5 hours (b) 10 hours 
(c) 15 hours (d) 18 hours 
[SSC, 2014] 


Raj and Ram working together to do a piece of work 
in 10 days. Raj alone can do it in 12 days. Ram 
alone will do the work in: 


(a) 20 days (b) 40 days 
(c) 50 days (d) 60 days 

[SSC, 2014] 
If x men can do a piece of work in x days, then the 
number of days in which y men can do the same 
work is: 


2 
(a) xy days (b) Es days 
X 


2 
(c) 28 Чауз (d) x,y days 
У 


188С, 2013] 


65. 


66. 


67. 


68. 


69. 


70. 
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3 persons undertake to complete a piece of work for 
31,200. The first person can complete the work in 
8 days, second person in 12 days and third person 
in 16 days. They complete the work with the help 
of a fourth person in 3 days. What does the fourth 
person get? 


(а) $180 
(c) 5225 


(b) 2200 
(d) 2250 
[SSC, 2013] 


Two workers A and B working together completed 
a job in 5 days. If A worked twice as efficiently as 


1 
he actually did and B worked 3 85 efficiently as he 
actually did, the work would have been completed in 
3 days. To complete the job alone, A would require: 


1 
(a) 5 5 Чауз (5) 2 Чауз 


3 
(c) 1; days (d) 8- days 


[SSC, 2013] 


A can do a piece of work in 20 days and B in 30 
days. They work together for 7 days and then both 
leave the work. Then C alone finishes the remaining 
work in 10 days. In how many days will C finish 
the full work? 


(a) 25 days 
(c) 24 days 


(b) 30 days 
(d) 20 days 
[SSC, 2013] 


Sunil completes a work in 4 days, whereas Dinesh 


completes the work in 6 days. Ramesh works 15 


times as fast as Sunil. The three together can complete 

the work in: 
5 5 

а) 1—4 b) 1— days 

(a) үр 455 (b) 7 day 

2k 


(4) 110 


3 
(c) i days days 


[SSC, 2013] 


A farmer can plough a field working 6 hours per 
day in 18 days. The worker has to work how many 
hours per day to finish the same work in 12 days? 
(a) 7 (b) 9 
(c) 11 (d) 13 

[SSC, 2013] 
Two men can do a piece of work in x days. But y 
women can do it in 3 days. Then the ratio of the 
work done by 1 man and 1 woman is: 
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71. 


72. 


73. 


74. 


75. 


76. 


(а) 3y:2x 
(с) xy 


(b) 2х:3у 

(4) 2у:3х 
[SSC Assistant Grade III, 2013] 
A and B can do a job alone in 12 days and 15 days 
respectively. A starts the work and after 6 days B 
also joins to finish the work together. For how many 
days B actually worked on the job? 


1 1 
(a) 35 (b) 9- 

2 3 
(© 54 (d) 65 


[SSC Assistant Grade III, 2012] 


A does 1 of a work in a week. B finishes the same 
in a fortnight. B starts the work and works only for 3 
days. Thereafter A completes the job. He will finish 
it in: 

(a) 10 days 
(c) 12 days 


(b) 7 days 
(d) 28 days 

[SSC, 2012] 
А can do a certain work in 12 days. В is 60% more 
efficient than A. How many days will B and A 
together take to do the same job? 


80 70 
I DS 
75 60 
Ө (913 


[SSC, 2012] 
2 men and 4 boys can do a piece of work in 10 days, 
while 4 men and 5 boys can do it in 6 days. Men 
and boys are paid wages according to their output. 
If the daily wage of a man is 340, then the ratio of 
daily wages of a man and a boy will be: 
(a) 5:3 (b) 5:2 
(c) 7:4 (d) 7:3 

[SSC, 2012] 
A, B and C can do a piece of work in 30, 20 and 10 
days respectively. A is assisted by B on one day and 
by C on the next day, alternately. How long would 
the work take to finish? 


3 4 
(a) 9 2 days (b) 4 5 days 


4 9 
8— d) 3— 
(c) Р Чауз (d) В Чауз 


188С, 2012] 


А can do a piece of work in 24 days, B in 32 days 
and C in 64 days. All begin to do it together, but 


77. 


78. 


79. 


80. 


81. 


82. 


A leaves after 6 days before the completion of the 
work. How many days did the work last? 


(a) 15 (b) 20 
(c) 18 (d) 30 

[SSC, 2011] 
P, Q, R are employed to do a work for 35750. P and 


Q together finished z of work and Q and R together 


finished > of work. Wage of О ш rupees, is: 


(a) 2850 
(c) 2750 


(b) 3750 
(d) 1000 
[SSC, 2011] 


A can complete a piece of work in 12 days. B 18 
60% more efficient than A. The number of days, 
that B will take to complete the same work, 15: 


(a) 6 (5) 74 
2 


1 
(b) 8 (4) 25 


[SSC, 2010] 


A and B together can complete a piece of work in 
12 days and B and C together in 15 days. If A is 
twice as good a workman as C, then in how many 
days will B alone complete the same work? 
(a) 30 (b) 25 
(c) 24 (d) 20 

[SSC, 2010] 
4 men and 6 women together can complete a work 
in 8 days while 3 men and 7 women together can 
complete it in 10 days. 20 women working together 
will complete it in: 


(a) 36 days 
(c) 24 days 


(b) 32 days 
(d) 20 days 

[SSC, 2010] 
A, B and C have to type 506 pages to finish an 
assignment. A can type a page in 12 minutes, B in 
15 minutes and C in24 minutes. If they divide the 
task into three parts so thatall three of them spend 
equal amount of time in typing, what is the number 
of pages that B should type? 


(a) 172 (b) 176 
(c) 154 (d) 168 
(e) 164 


[IBPS PO/MT, 2014] 


A and B together can complete a task in 20 days. 
B and C together can complete the same task in 30 


83. 


84. 


85. 


days. А and C together can complete the same task 
in 40 days. What is the ratio of the number of days 
taken by A when completing the same task alone 
to the number of days taken by C when completing 
the same task alone? 


(a) 2:5 (b) 2:7 
(c) 3:7 (d) 1:5 
(e) 3:5 


[IBPS PO/MT, 2012] 


Amit and Sujit together can complete an assignment of 
data entry in five days. Sujit's speed is 80% of Amit's 
speed and the total key depressions in the assignment 
are 5,76,000. What is Amit's speed in key depressions 
per hour if they work for 8 hours a day? 


(a) 4800 (b) 6400 
(c) 8000 (d) 7200 
(e) None of these 
[SBI Associates Banks PO, 2011] 


Four examiners can examine a certain number of 
answer papers in 10 days by working for five hours 
a day. For how many hours in a day would two 
examiners have to work in order to examine twice 
the number of answer papers in 20 days? 


(a) 8 hours (b) > hours 


(c) 10 hours (d) I hours 
(e) None of these 
[Andhra Bank PO, 2011] 


2 men alone or three women alone can complete a 
piece of work in 4 days. In how many days can 1 
woman and one man together complete the same 
piece of work? 


(a) 6 days (b) =: days 
12 
(c) 175 days (d) Cannot be determined 


(e) None of these 
[Corporation Bank PO, 2011] 


86. 


87. 


88. 


89. 


90. 
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Four examiners can examine a certain number of 
answer papers in 10 days by working for 5 hours a 
day. For how many hours in a day would 2 examiners 
have to work in order to examine twice the number 
of answer papers in 20 days? 


1 
(а) 8 hours (b) 75; hours 


1 
(с) 10 hours (d) $5 hours 


(e) None of these 
[Punjab and Sind Bank PO, 2011] 


12 men complete a piece of work in 24 days. In how 
many days can 8 men complete the same piece of work? 


(a) 28 (b) 36 
(c) 48 (d) 52 
(e) None of these 
[IDBI Bank PO, 2009] 


If A works alone, he would take 4 days more to 
complete the job than if both A and B worked 
together. If B worked alone, he would take 16 days 
more to complete the job than if A and B work 
together. How many days would they take to complete 
the work if both of them worked together? 


(a) 10 days (b) 12 days 
(c) 6 days (d) 8 days 

[SSC, 2011] 
250 men can finish a work in 20 days working 5 hours 


a day. To finish the work within 10 days working 8 
hours a day, the minimum number of men required is: 


(a) 310 (b) 300 
(c) 313 (d) 312 
[SSC, 2011] 


2 men and 5 women can do a work in 12 days. 5 
men and 2 women can do that work in 9 days. Only 
3 women can finish the same work in: 
(a) 36 days (b) 21 days 
(c) 30 days (d) 42 days 

[SSC, 2011] 
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40. (a) 








ExERcIsE-2 





1. (5) 2. (с) 3. 1 : 6. (c) 7. (d) 
19. (c) 20. (b) 21. (a) 22. . (d) 24. 


8. (d) 9. ‚оп. 
14. (4) 15. (с) 
27. (а) 28. (с) 32. (с) 33. (с) 34. (с) 35. . (с) 37. 
40. (4) 41. (е) 45. (а) 46. (b) 47. (c) 48. . (а) 50. 
53. (b) 54. (b) 58. (a) 59. (b) 60. (a) 61. . (b) 63. 
66. (b) 67. (c) 71. (а) 72. (d) 73. (d) 74. . (а) 76. 


79. (d) 80. (d) 84. (c) 85. (b) 86. (c) 88. (d) 89. (c) 





EXPLANATORY ANSWERS 





ЕхкЕвс:5Е-1 





1. (а) Неге, Х = 15 апа У = 12. 
Working together, 10 men and 15 women will complete 
the work in 
XY 


"psy n 


15x12 . 20 
515412? 6508. 





2 
or, 6 3 days. 


2. (b) Here, X = 30 and Y = 40. 
A and B working together can do the work in 
XY 


Z 


30х40 


: 120 1 
= 30+ 40 days, 1.е., E Or, HE дауу 


3. (b) A can do the complete work in 5 x 3 = 15 days. 


B can complete the complete work in 10 x 3 = 25 дауз. 
Here, X = 15 and У = 25. 
A and B, working together, can complete the work in 





= 4 
xy Cm 


15х25 
~ 15425 
4. (c) Here, = 6, У = 12 and Z = 24. 


Working together, A, B and C will complete the work 
in 


days, 1.e., 2 ог, Е days. 


XYZ 
XY + YZ+ ZX 
6x12x 24 


= days, 
6х12-12х24-24х6 


days 





24 3 
ie. — days, ог, 3— days. 
7 y 7 y 


5. (b) Let, B take x days to do the work. Then, A takes 
(x — 60) days to complete the work. 
Since ratio of work done by A and B is 3:1, ratio of time 
taken by A and B is 1:3. 


x-60 1 


We have, 
3 





х = 90. 
Time taken Бу B to complete the work = 90 days and 


=> 3(х- 60) = х or, 


time taken by А to complete the work = T = 30 days. 


A and B, working together, will complete the work in 
XY 
© Х+У 
90х30 
= 90 +30 





days 
days, Le., — 


1 
or, 22— days. 

2 y 
. (c) Let, Ramesh take x days to complete the work. 
Then, Mahesh takes P and Suresh takes - days to 


complete the same piece of work. 


Ramesh, Mahesh and Suresh, working together, will 
complete the work in 








X 
XYZ EQUO 
days 2 3 days 
XY + YZ + ZX х 
Х-4-03Х-4Х 
х /6 2 2 
i.e., ;- ог, — days 
х 
Given, DE 4. 
6 
x = 24 


Ramesh takes 24 days, Mahesh takes T or 12 days, 


24 
and Suresh takes a or 8 days to complete the work. 


. (a) Let, Gita takes x days to complete the work. Then, 
Sita takes 2x days to complete the same piece of work. 
Time taken by Rita to complete the work 
XY 


= days 
Х-Ү " 





2 
= RAEN days, or, = days. 
x+2x 3 





Working together, Gita, Sita and Rita will complete 
the work in 


XYZ 


= ————— days 
ХҮ +YZ+ ZX 


хил 





days, or. 2 days 
хх2х+2хх + xx 3 


Given, 5 = 6. x = 18 days. 

Gita takes 18 days, Sita takes 36 days, and Rita takes 
12 days to complete the work. 
. (b) 1 Man can complete the work in 5 x 2 = 10 days. 
1 woman can complete the work in 4 x 3 = 12 days. 


10. 


11. 


12. 
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1 child can complete the work in 5 x 3 = 15 days. 


] man, 1 woman and 1 child, working together, can 
complete the work in 


Ш XYZ 
ХУ +YZ+ ZX 


10x12x15 
^ 10х12 +12х15+15х10 


days 





— 4 days. 


. (b) Here, X = 6 and Y = 9. 


B alone will complete the work in = CA days 


= BW i.e., 18 days. 
9-6 


(c) Here, X = 30, Y = 40 and Z = 60. 
A, B and C together will finish the work in 
2XYZ 
= | ———— | days 
XY +YZ+ ZX 





2 x 30 x 40 x 60 
= days 
eal 


144000 
5400 
(a) Here, Х = 18, У = 24 and Z =36. 
A alone can do the work in 
2XYZ 
= || days 
XY + YZ- ZX 





. 2 
; 1:6: 295 days. 





| 2х18х 24х36 


days 
18x24 + 24x36 – 36х18 
1104 . 
ог, SER i.e., 48 days. 
648 


(b) Ajay, Sunil and Sanjay, working together, can complete 
the work in 
2XYZ 
=| XY + YZ + ZX d 





2x10x15x20 
= | 10х15+15х20+20х10 | 2295 








6000 120 
Or, $ ‚ — days. 
650 13 
Work done by all of them together in 6 days 
=6x 13 1:6, Б : 
120 20 


Also, work done by Sunil and Sanjay in 4 days = 2 





Remaining work = 1 E + 21 , which is to 
20 15) 12 


be done by Sanjay. 
Now, Ajay, Sunil and Sanjay, can complete the work in 
= days. Ajay and Sunil can complete the work in 10 


days. 


10.18 Chapter 10 


Sanjay alone can complete the work in 


EE days = 120 days. 


EI 
1 : . . 120 
2 12 of the work is done by Sanjay in 12 = 10 дауз. 
13. (с) Since Anu can complete the work in 10 days, Manu 
can complete the work in = 10772 = 8 days. Also, 


Sonu can complete the work in = 8x = = 5 days. 


Anu, Manu and Sonu will complete the work in 





XYZ 
—7XY4YZ4zx 9898 
10х8х5 
10х8+8хэ+5+10) 095 
400 . 6 
, ——,ie, 2— days 
170 17 


14. (a) C alone will finish the job in 





XY 8x12 

- days = 
Ү-Х 12-8 
[Неге, Х = 8 апа У = 12] 


days 


— 24 days. 
15. (b) Bansal, Gupta and Singhal together can finish the 
work in 4 days. 


Bansal and Gupta together can do it in z days. 


Gupta and Singhal together can do it in 8 days. Therefore, 
Bansal alone can complete the work in 


XY 
= — —— days 
Y-X 


8x4 
= | ——| days 


[Here, X = 4 and У = 8] 





= 8 days. 
Also, Singhal alone can complete the work in 
24 
XY uo 
Б У» days = 24 | days 
5 


СЕ = 4 ап У = 4 
= 24 дауз. 
Bansal and Singhal can complete the work in 


XY 24x8 
жү) =| 248 | days 


[Here, X = 24 and Y = 8] 
= 6 days. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Gupta alone can complete the work in 





| 
ИЕ 
ШЕ 
x 
DT ERU d 
8 
< 
un 
ах 
о | 
х 
BRED 
и 
8 
<< 
un 


[Here, X = 4 and Y = 6] 


12 days. 


(c) Nishita and Kavita complete the work in 4 days and 
Nishita alone does it in 6 days. 


Kavita alone can do the work in 


XY 4x 

- Es days = БЭ 8 oy 
[Неге, Х = 4 and У = 6] 

= 12 days. 

Nikita and Nishita can complete the work in 

Е х 12 

ХҮ dec 

х ЭГ _8 days 


[rere -$ and Y = "| 


= —=3- = da 5. 
28 * 


(b) Here, X = 14 and К = 2. 
A alone can finish the work in 





К-1 2-1 . 
zi X days = E 14 days, i.e., 21 days. 


(a) Here, X = 10 and К = 2. 
The time taken by Bindal and Jindal, working together, 
to complete the work 
X 10. 10 


= = , le. 
1-К 1-2 3 


(b) Here, а = 27 and b = 3. 

Time taken by A and B, working together, to complete 
the job 
= Jab days = 27x 3, or, 9 days. 
(a) Here, k = 4 and / = 45. 
Therefore, A and B, working together, can complete the 
work in 


days. 





, ог, 41 
3 


= ҮД days = 18 days, i.e., 


(c) Неге, а = 1, Б = 1 


12 days. 





Х = 16, с = 3 and d = 4. 


Therefore, number of days required to complete 3 of 

the work 4 
bxcxX 1х3х16 

= axd Ё 1x4 

(a) We have, М, = 24, D = 27, W 2,1 =7 


M, = 14, D, =?, № = 1, t =9 


= 12 days. 

















23. 


24. 


25. 


26. 


27. 


28. 


M,D,t,W, = МБ, 

> 24х27х7х1= 14 хр, х9х1 

= D, = 36 days. 

(b) We have, M, = 10, Dj = 2, W, = 15 

M, = 10 - 2 = 8, D, = 3, W, =? 
MDW, = МОИ, 

> 10x2xW,=8x3x 15 

= W, = 18 trees. 

Thus, 18 trees will be cut in 3 hours. 

(а) We have, М, = 45, D, = 30, & = 12, W,=1 

М, = 60, D, = ?, t, = 10, №, = 1 
M,D,t,W, = М.И, 

= 45x 30x 12x 1 = 60 хр, х 109 х1 

= р, = 27 days. 

(b) Given, 8 women = 6 Men = 12 Boys 
12 Men + 12 Women + 12 Boys 

= 12 Men + 9 Men + 6 Men = 27 Men 

We have, М, 29, Di = 6, і = 6, W, =1 

M, = 27, D, = ?, 1, = 8, W, = 1 
M,D,t,W, = Мр, 

> 9x6x6x1=27xD,x8&x 1 




















3 1 
=> D,= — days, ог, 1 — days. 
275 y 2 y 








(b) Here, а = 4, b = 6, n = 20, с 
Required number of days 


nab 20x4x6 
be + ad | YS = (exe 4x11) 8898 


6 and d=11. 


ll 








= 6 days. 
(b) Here, a = 10, = 12, п = 10, c= 15 and d = 6. 
Required number of days 
nab 
E EET 
10x10x12 
E (een Jane 
= 5 days. 
(b) (A + B)’s 5 day’s work = (sx) 
10 15) 6 
Remaining work = 51- 5 - 1 
6 6 
C's 2 days’ work = 
Now, A's 5 days’ work:B’s 5 days’ work 
C’s 2 days’ work = БНН: = 3:2:1 
10 15 6 


3 
A's share = «(450^ 3 = 3225 


29. 


30. 


31. 


32. 


33. 
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2 
B's share = «(aso 2) = $150 


C's share = 21450 — (225 + 150)] = $75 
(b) Wages of the first man for 3 days 
= work done by him in 3 days x $1400 


= 5 х 1400 = $600 


Wages of second man for 3 days 
= work done by him in 3 days x $1400 
-г х 1400 = $525 
8 

Wages of the boy for 3 days 
= $1400 — (600 + 525) = 3275 

Their shares will be 2600, 2525 and 3275, respectively. 
(a) Suppose, B takes x days to do the work 


3 
A takes (2433). i.e., > days to do it. 


Now, (A + B)’s 1 day’s work = = 


—+ —= r Or, 
x 3x 18 


1 
а) A's | days’ work = — 
(а) y 30 


B's 1 days’ work = ds 
40 


Share of A and B should be in the ratio 


3 
B's share = 45 2100) = #900. 


1 

(c) The first man's 3 days’ work = i-l 
, : 3 
The second man's 3 days’ work = 3 


The boy's 3 days' k= 1- i + Set 
e boy's 3 days’ work = 579/53 
They should get money in the ratio 


1.е., 4:3:1 


оо | За 


tj i 
оо | = 


The boy’s share = rix 600 = 775. 
1 
(a) (A + B)’s 1 day's work = 6 


1 
A's 1 days’ work = В 


1 1 1 
B's 1 days’ work = —-—= 
6 8 24 
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34. 


35. 


36. 


37. 


Money should be divided in the ratio 

L 

724 
1 

B gets = eim] - 880. 


= 3:1 


со | —- 


(b) Obviously, 
(5M + 2B) = 4 (1M + 1B) 
M = 2В 
Work done by а man and a boy are in the ratio 2:1. 
(d) (A + B + С) 1 day's work 
1 1 L 11 
Et re by eet 
16 32 48 96 


Work done in first 4 days = ын х4- ын 
96 24 





For last two days, А works alone 
Work done in last 2 days = =" 2 =: 


| LE. 
ie, 1-—---2-—|i 
Rest of the work | 24 8 >) is done by A and 


B together. 
b. 33 


(A + B)’s 1 day's work = EMT NECS 
16 32 32 


2 work is finished in 32292. 529 
3 12 9 


Total number of days in which the whole work is 


finished = 4+2 + = 


days 





4 
= 10 — days. 
9 y 


1 1 7 
b) (A + В)? 2 days’ work = — + — = — 
(b) ( ) y 9 12 36 
Evidently, the work done by A and B during 5 pairs of 
days 


7 35 

= x — = — 

36 36 

Remaining work = |— 35 _ a 
36 36 


Now, on 11th day, it is A's turn 


1 : : 
Now, 9 work is done by А in 1 day 


= work will be done by A in 9x L = E day. 
36 36 4 
So, total time taken — 10 days. 


2 
(c) B's 23 days’ work = 2 


Remaining work = 1— 2З = x 
40 40 


Now, (А + B)’s 1 day's work = beau 
45 40 360 


38. 


39. (a) Work done by A in 5 days = - 


x work is done by А and B in 1 day. 


360 x = =:9-даув 





= work is done by A and B in 


7x 
So, A left after 9 days. 
(b) Suppose, C alone can do this work in x days 


C will do £ work in 1 day 
x 


: 1 
Now, work done by (B + C) in 1 day = T 


1 1 
Work done by B in Iday = E -1) : 


And, work done by (A + B) in 1 day = L. 


12 
Work d БуАш14 28528223 
ork done by A in ау 517 TUS 
1 1 
= —+— 
48 x 


As per the to question, 
Work done by A in 5 days + work done by B in 7 days 
+ work done by C in 13 days = whole work 


5(2,1),(2 11, 13 
48 х 16 х х 


5 5 7 7 13 
+—--+- = 


= 1 











26 11 11 26 
or, —+— = 1, or, —-1-— 

48 x x 48 
or, ae 28, or, x = 24 

x 48 


C alone would complete this work in 24 days. 

Zal 
40 8. 
1 


Remaining work = 1-- = ш : 
8 8 


B completes i work in 21 days. 


21x8 





B would complete one work in - 24 days. 
Here, x = 40, у = 24. 
Working together, A and B would complete this work 
in 
xy 40х24 40x24 
x+y 40-24 64 








= 15 дауз. 





1 1 8 
40. А + В)” 1 day’ k =—+—=—. 
CEP Des LECT MEC TT 
1 1 7 
(А + С)? 1 day's work = — + — = —. 
30 40 120 
Work done in first two days = = + EA = о. ; 
150 120 600 
Work done in 8 2 = 16 days = PORE 
600 75 


Work р Sas 
75 75 
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On the 17th day, (А + B) will work and they will complete 








2. work. 
150 
Work left = Ш 5 5 > : 
75 150 150 75 

On the 18th day, (А + C) will work and they will finish 
.. 10 4 32 
itin — x— =— days. 

7-79. 35 


The whole work will be done in 17 z days. 





ExERCISE—2 


(BaseED ON Memory) 





56 
. (b) Required number of days = 24 2 32 


. (©) Required number of hours = а 
2х 1х 20 
= 10 hours 
. (©) Work of A for 1 day = E 
Work of (А + B) for 1 day = 5 
1 1 1 
Work of B for 1 day = —— —= — 

8 12 24 


B alone can complete the same work in 24 days 


. (d) Since work done by children in a day is not given 
(directly or indirectly) we cannot get the required value. 


. (©) Required men (e 


. (с) A does the work in 8 days. 
B does the work in 16 days. 
8x16 16 1 
= —= 5— days 
8+16 3 3 
. (d) We have 24 x 16 men = 8 x 72 women 
= 24 x 32 children 


=>2 men = 3 women = 4 children 


А + В do the work in 





Now, 10 men + 15 women + 24 children 





2 2 
= 10 men + (jue + НЫ = 32 men 


24x 16 


required number of days - - 12 days 





. (d) From the given information we get 
Work done by (8 x 12) men 

= (4 x 48) women = (10 x 24) children 
1.е., work done by 


] man = 2 women = 2.5 children 
Now, the required time to finish the work 
10x 24 10x 14 


© 10x 2.54 4х 2.5, + 10 40 


(a) Suppose the work consists of making 12 pillars. Since 
‘A’ can complete the work in 12 days, this implies that ‘A’ 
can make one pillar in a day. Similarly, we get that ‘А’ 
and ‘В’ together can make three pillars in a day. Hence 
we can conclude that ‘B’ can make two pillars in a day. 
Hence, the total work (12 pillars) can be completed by 
*B' in (12 + 2 =) 6 days. 





= 6 days 


. (b) From the given information, we get 


9 x 360 children or 18 x 72 men or 12 x 162 

women can finish the work in one day. 

Hence we get 

Efficiency of 2 men - efficiency of 3 women 

— efficiency of 5 children 

Hence, the required number of days to finish the work 
9x 360 9х 360 








= = ——— = 81 days 
54x 4+ 54x 12+ 10 7740 Y 
. (с) (А + В)” one day's work = 5 
(B + Cy's one day's work = Е 
(C + A)’s one day's work = = 
(A + B + C)’s one day's work 
1j1 1 1 
=—|—+—+— 
218 6 10 
_ 11 15+20+12 | 47 
2 120 240 
7 А, B and C together can finish the whole work in 
EM 52 days 
47 
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12. 


13. 


14. 


15. 


(b) Let the original number of workers be x. 
x workers can do the work in 100 days 

(x — 10) workers can do the work in 110 days 

= 100х = 110(x — 10) 

=> 10х = 1100 = х= 110 





(d) (А + B)’s one day's work = 4 





(B + C)'s one day's work = 5 
(C + A)’s one day's work = Z 
(A + В + C)’s one day's work 
pant] 
216 8 12 0) 
_ аста) 9 5 
2| 48 48 70) 
(1) and (2) = B's опе day's work 
uad лал, 
48 6 48 


B alone can finish the whole work in 48 days. 
(d) 1 man = 3 boys 
[Given]: Wages for five days = $800 


Wages for one day - ule $160 


The wages of $160 are to be divided among the man 
and boy in the ratio 1:3. 


Wages of the boy per day 
= +160 = 540 
: 7 
(c) A does 10 ш 15 4аув. 


= А alone can do the whole work in 150 days. 


= A's one day's work = мэ 
150 


A and B together can do x of the work in 4 days. 
A and B together can complete the work in 2 days. 


= (А + B)'s one day's work = т 





B's one day's work = LC 
40 150 

(45-28 17 

600 600 


(A + B)'s one day's work 


EAT 48-3 
~ 150 600 600 40 





=>  AandB together can finish the whole work in N - 135 


days. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(а) Woman's one day's work 
11 1 1 6-3-1 1 
з 6 1 18 9” 
(b) (4 + B + C) will do the same piece of work in 


10x 15x 20x 2 120 
10x 15+ 15x 20+ 20x10 13 








days. 


бх 5 





(c) ‘A’ can cultivate full part of the land in days. 


*B' can cultivate full part of the land in (10 x 3) = 30 
days. 


Hence, the required time to do 2 part when ‘A’ and ‘В’ 





15x 2), E 
30-15/ 5 

(c) Efficiency of A is three times that of B. Hence, time 
required to finish the work by 

B (alone) = (3 + 1) x 10 = 40 days. 

(b) A can do a piece of work in 4 hours 


A and C can do it in 2 hours. 


work together 4 


4х 2 
C alone can do it in 4-2 4) hours 


B and C can do it in 3 hours. 


4x 3 
B alone can do it in 4-3 12! hours. 
(a) A does the whole work in 2; 20 = 25 days. 
" 4) 1. | 
Remaining work | 1- = |= 5°38 done by A and B in 3 


days. : 
Whole work is done by A and B in (5 x 3 = 15) days. 





| is) sash 
B alone can do the whole work in 25-15). 2 
days. 
18-9 1 
@) ROS 67 


(d) (A + В)” one day's work = = 


(B + C)’s one day's work = 4 


(C + A)’s one day's work = 5 
2(A + B + C)’s one day's work 
1 1 ] 142-43 1 
+ + = = 
30 15 10 30 5 





(A + В + C)’s one day's work = =. 


(с) А can finish the work in 40 days. 
B can finish the work in 100 days. 
C can finish the work in 39 days. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


(d) (A + B + C)’s one day's work = 1 


Let C can finish the work in х days. ? 


A can finish the work in 3x days. 
= В can finish the work in E days. 


(A + B + С)” one day's work = d e 12 1 
3x 3x х 





B alone can do the whole work in 6 days. 


(b) A and B together do UE i part of the work in 20 


days. 30 
2 1 


Remaining work -1---- 
3513 


A alone can do the work in 20 x 3 = 60 days. 
(a) Required number of men 


21 100 _ 


= 72x —x — = 30. 
18 280 
(c) Ratio of the efficiencies of 
Babu : Asha 
4-7 


Ratio of the no. of days taken by Babu and Asha to 
complete the job = 7:4 
2 


Also, Aix - 


Asha alone can do the work in 4x = = 11 days. 


(d) 3M =4W 


5x3M 


_ ом SM _ 4M 


4 


7M -5У = 7M + 





3 men plough a field in 43 days 


43x 3x 4 


= men plough a field in = 12 days. 


(c) Part of the work done by 8 men in 6 days 


Remaining work = 1 — 


Required number of days = : x 8 = 4 days. 


(c) Part of work done by B and C in 3 days 


18.4 7 
= 3 | -+— |=— 
9 12 12 


32. 


33. 


34. 


35. 
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Remaining work = |— Ка 5 


12 12 


5 
Remaining work is done by A in = m 24 = 10 days. 


(c) C alone can do the work in 





Le 1 5 6-5 1 

4 «8 12) 4 24 24 24 

i.e., 24 days 

Ratio of their wages = ЭШ ЫН = 3:2:1 
8'12 24 


C's share — 2х 4500 = $750. 


(c) Required sum = 8400 х ах 2 = 79450. 


(c) A, B and C together can do the work in 
10x 50 25 


шоог co days. 
60 3 5 


Suppose, A alone could do it in ‘x’ days. 
Then, (В + C) together can also do it in ‘x’ days 





: ххх 25 

i.e., = — 
2x 3 

> x= = days 


B alone can do it in = е Pad NM | 


50 50 25 





i.e., 25 days. 
(b) 24 men complete the work in 16 days. 
16 4 1 


16 men complete (25. 16/ 2 part of work in 12 
days. 


32 women complete the work in 24 days. 


16 women complete 5, 1. L part of work in (12 +2) 
32 24 24 


= 14 days. 


So, the remaining part of the work which is done by 16 
men + 16 women and the required additional no. of men 
in 2 days 


|. | 1 7 5 
=1 + = = 
2 24] 2 4 ЭД 


Now, in 2 days i part of work is done by 





(Part) 


24 16, — = 40 men 
2 
Hence, the required no. of men = 40 — 16 = 24. 
36. (c) 10 men + 15 women in 1 day do by Ses ра work 
15 12 60 


Time taken = - days = Ё days. 
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38. (a) Work done by ‘A’ in 3 days = = 3- 2 
E 13 
Remaining work = 1- == > 
4 4 
Work done by A and B together — Мэн = days 


Remaining work is done by A and B together in 


3 20 
= ur 5 days. 
40. (d) 807 = 6M = 12B 
12M + 12W + 12B = 12M + 9M + 6M = 27M 
9 men can complete the work working 1 hour per day 


in 6 x 6 days 
27 men working 8 hours per day 
бх бх 9 
——— = l- days. 
27x 8 2 
41. (е) " М-28 


7M + 4B = 14B + 4B = 188 
and 5M + 4B = 10B + 4B = 14B 
18 boys complete the work in 6 days 








14 boys complete the work in = TEA 7 2 days. 

42. (a) The part of job that Vinod completes in 9 hours 
шэг 
I5: 25 


Remaining job = 1— Bon 


Remaining job can be done by Vinay in 5х 10 =4 hours. 


43. (c) Work Days Men 


Therefore, 

1:2::7:х 8:12 

> 1x8xx=2x12x7 
8х = 168 


Hence, number of additional men 
=21-7 = 14 
44. (а) If X can complete the work in а days then 
3a — a = 40 > a = 20 
Work done by (X + Y) for 
1 1 4 _ 1 


1 дау А = 
20 60 60 15 





X and Y together will complete the work іп 15 days. 


45. 


46. 


47. 


48. 





3 1 
(а) Work done by A for 3 days = оа 
ол 1 3 
Remaining work = 1-— = — 
4 4 "97 | 
Work done by (A + В) for 1 d -х-=- 
us | 4 3 4 
1 
Work done by В for 1 day = PLA рес а 
4 12 12 6 


B alone will complete the work in 6 days. 


b) Let the number of days taken by A to complete the 
work be x days. 


Therefore, days taken by B to complete the same 
= 3x days. 
So, 3x — x = 60 
=> 2х-060 
> x=30 
and 3x = 3 x 30 = 90 
Therefore, (А + B)'s 1 day's work 
Ї $ 1 3-1 4 2 
~ 30 90 90 90 25 
Hence, А and B together will do the work in 
45 





= 25 days. 
(c) (P + Q)’s 1 day’s work = Е (1) 
(О + R)'s 1 day's work = + 4402) 
(R + P)’s 1 day's work = = (3) 


Adding equations (1), (2) and (3), we get 
2(P + Q + В)? 1 day's work 





zd nd lb COPAS 
12 15 20 60 
23221 
60 5 


(P + Q + К)? 1 day's work 

1 
ИЙГ: ...(4) 
Therefore, P's 1 day's work оп subtracting Eq. 4 from 
Eq. 2, we get 
es ee Ces 1 1 


10 15 30 30 
Hence, P will take 30 days to complete the work. 





Days 
x 30 
x+6T 204 
x + 6:x::30:20 
x+6 30 3 
x 20 








49. 


50. 


51. 


52. 


=> 22x +6) = 3х 
=» 2х2 23 
= 3x-2x=12 
=> х= 12 men 


(a) Let, Фе number of days taken by B to complete the 
work be x. 
Therefore, number of days taken by A to complete the 
work 

2 3х 1 


4 2 
Then time taken by А to complete the work 


3 
pg = 2® days 
4 2 


Thus, (A + B)’s 1 day’s work 








-1,2 _ 3+2 _ 5 
хх 3х 3х 
52: d 
Зх 18 

=> 3x=90 

=> хэ: р 

3 


Hence, time taken by B to complete the work = 30 days. 

(c) Portion of work done by A and B in first in two days 
1,1 4+3 7 

~ 9°12 36 36 

Portion of work done in the first 10 days = 2 





TE 1-35 36-35 1 
Remaining work = - - 
36 36 36 


Therefore, time taken by 
1 
А = 220 = — day 
36 4 





Hence, total time = 10 + : 


40 +1 41 1 
1 2 1 days 
(b) Let, the daily wage earner absents x days, then as 


per the question, 
60 x 150 — 175 x x = 7600 
= 9000 – 175x = 7600 
=> 175x = 1400 
x=8 
Hence, the daily wage earner worked for 52 days. 
(a) Males : Females : Children 
6 x 12:8 x 18:18 x 10 
72:144:180 
2:4:5 
So, 2 Males = 4 Females = 5 Children 
4 Males + 12 Females + 20 Children 
= 4+6 +8 = 18 Males 


53. 


54. 


55. 


56. 


57. 
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6 males finished a piece of work in 12 days. 


18 males finished the work = eal 


Work in 2 days = Зэс : 
4 2 


Rest of the work will be finished in a day by 
= 18 x 2 = 36 males 
(b) 2M = 3W 


= 4 days 





3 
IM = —W 
2 


5 
ІМ + 10У = imr - 2/7 


3х4 _ 24 
5/2 5 
(b) (8 x 4) girls = (9 x 3) boys = (7 2) men = (5 x 4) 
Women 





Number of days - days 


= 32 girls = 27 boys = 14 men = 20 women 
Hence, girls have minimum capacity of work among them. 


(c) Suppose, A does a work in x days. 


B does similar work in - days and C does in 5 days. 





x 
4 1 
> x=4x7 
XB28 
1 1 1 14244 
+—+- = 
28 14 7 28 
D „ЛЬ 
728 4 


So, A, В and C together will complete the work in 4 days. 
(a) 1 male = 2 females 
8 males and 4 females = 20 females 


After 2 days, 4 males have left the work and 4 new 
females joined as their replacement = 4 males + 8 females 


= 8 + 8 females 

= 16 females 

М, = 20 females 

D, =6 - 2 = 4 days 
М, = 16 females 


20 x 4 = 16 x D, 
20x4 

16 
D, = 5 days 


> = 





: 1 
(b) B and С together can complete a work in = $ 
A and B together can complete а work in = — 


A and C together can complete a work in = — 
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Work completed by 2(А + В + С) ша day . 1 
63. (d) (Ка) + Ram)’s 1 day's work = — 





















































ыыт, 10 
8 12 16 m d 
Ё cC. aj's ay's worl 12 
E ~ 48 1 1 6-5 1 
48 48 -. Кат” 1 day work = = = 
Work completed by (A + B + C) in day 10 12 60 60 
..13 _ 13 .. Required time = 60 days 
48 x2 96 96 64. (c) Quicker Method: 
So, A, B and C together can complete the work in 13 MD, = М.Б, 
5 
days = А days. > x x= у: D, 
2 
58. (a) 8 x 20 men = 8 x 32 women > D,- L days 
5 men = 8 women » 
Now, 5 men + 8 women = 8 + 8 = 16 women 65. P. Let the fourth person complete the entire work in x 
D, x M, = M, x D, NER " : | 
8 x 32 women = 16 x D, ow, according to the question: 
32x8 MCN NN M 
р. = 8 12 16 x 
16 
= 16 days l1 1 1 1 1 6654-234 
59. (b) Work done for B хо 35-8 12, 16 _ 48 Г. 16 
19 23-19 4 5 x-16 
23 23 23 idm 
ca Ratio of wages = —:—:—:—= 6:4:3:3 
(A+ С):В= =: = 19:4 5.1249. 10 
23 23 Sum of ratios =6+4+3+3 
f ratios = 19 + 4 = 23 3 
Sum: of ratios 1 Fourth person's share — 187 1200= $225. 
4 
B's share = —x 575= $100 : 
x 23” ? 66. (b) Let A alone do the work in x days and B alone do 
60. (a) According to the question, the work in y days. 
1 man = 2 women = 4 boys Now according to the question, 
1 man + 1 woman + 1 boy iz 1_ 1 (1) 
= (4 42 + 1) boys = 7 boys x y 5 
M,D,= M,D, Again, —+ —= 1 (2) 
=> 7х7=1х D, e Р, = 49 days x Зу 3 
= By equation (2) x 3 — (1), we have 
61. (c) Remaining work = 1— 3 6, 1 1 1 1 1 
х у х у i 5 
(A + B)'s 1 day's work Ча Exe. deed 6 1 4 6-1 4 
12 12 12 4 E QE у 5 
: : МЭ 25 1 
Time taken in doing 8 part of the work > x= 207 67 days 
7 7 1 67. (c) Work done by A and B in 7 days 
= —x 4= == 3— days 
В т ae К 
62. (b) ОшсКег Method: 20 30 60 60 12 
M DT = M,D,T, Remaining work -1- ee 2 
=> 15x 20x 8= 20x 12x T, 12 12 
15х 20х 8 12 
= =10h ОТ ---х10-024 
2 20x 12 ours Time taken by C 5 х days 


68. 


69. 


70. 


71. 


72. 


73. 


(d) Time taken Бу Ramesh = 4x 2- i days 


Work done by all the three in 1 day 
1 1 3 6+4+9 19 
=-+-+-= = 
4 6 8 24 24 





Required time = er. i ди 
19 19 
(b) Quicker Method: 
D,T, = D,T, 
=> 18х6=12х7, 


= pee анон 
12 


1 
(a) 1 Man’s 1 day’s work = — 
x 


1 Woman's 1 day's work = ;— 





3y 
1 1 
Required ratio = 2x 3y 3y:2x 
1 1 5+4 3 
(a) (A + B)’s 1 day's work = Tu js a 55 
Work done by A in 6 days = бх >= : 


1 
Remaini К = 1- == = 
emaining wor 375 
Time taken by (А + B) in doing half of the work 
20 1 10 1 
= —х —= —= 3- days 
3 25073 3 


(d) Time taken by A in doing the work = 35 days 
Time taken by B in doing the same work = 15 days 
1 


B's 3 days’ work= rm = 
15 5 


Remaining work = ]— 12 4 


5705 
Time taken by A in finishing the remaining work 





4 
зэ» 4) 28 days 


(d) Times taken by B in completing the work 
100) 15 
=| 12x — |= — days 
160 2 
2 5-8 13 
15 60 60 





(A + B)'s 1 day's work = = 


Hence the work will be completed in days 


74. (b) (2m + 4b) x 10 = (4m + 5b) x 6 





=> 20m + 40b= 24m + 30b 
=> 4т = 10b 
> 2m= 5b 


75. 


76. 


77. 


Time and Work, Work and Wages 10.27 


5b-2x40 


22x40 _ 


b 16 





Required ratio = 40:16 = 5:2 
(a) Work done in first two days 

















2 1 1 1 1 1 4-3-6 13 
= —+ —+ = + —+ = = 
30 20 10 15 20 10 60 60 
Work done іп first 8 days = VN Lm 22 
60 2 60 
В. id k -1 52 _ 8 _ 2 
emaining work = !~ = 607 15 
Now, it is the turn of A and B, 
(A + B)’s 1 day's work 
1 1 2-3 1 
+ 
30 20 60 12 
E Е 2 1 8-5 3 1 
emaining wor 15 12 60 6) 20 


Now, it is the turn of A and C, 
(A + С) 1 day's work 


1 1 1-3 2 
-30 10 30 15 
Times taken to complete the remaining work 
1 : 15 3 


Zd 
20 2 8 5 





Total time 48 1+ E 9 days 


(b) Let, the work be finished in x days. 

work done by A in 6 days + work done by B in 
(x — 6) days + work done by C in x days = 1 
Now, according to the question, 


6 -6 
S B=), х_, 


24 32 64 





+ 
32 64 4 
2x-12+x 3 


64 4 











3х-12 D 64- 48 
=> 3x= 60 


60 
x= 2817 20 days. 


(d) Work done by (P+ Q+R)=1 (0) 
Work done by (P+ Q)= = (2) 
Work done by (Q+ R)= Z 6) 


From equations (2) + (3) – (1) 


10.28 Chapter 10 


78. 


79. 


80. 


19 8 27-23 4 
О- + 1= = 


23 23 23 23 





4 
Wage of Q= PTUS 5750= $1000 


1 
(b) A's work done (in one day) = x= 12 





: хх 60 
Work done by B in one day (5+ 


160 1 160 2 
= хх =x = 
100 12 100 15 


Time required to complete the same work by B 





(d) Let, one day's work of A, B and C be a, b and с 
respectively. 


1 
Given that, a+ b= — e) 
12 
b+ c= 1 (2) 
15 
And, а = 2c (3) 


Now, putting the value of a from Eqn. (3) in Eqn. (1), we 
have, 


1 
2c+ b= — (4 
c 12 (4) 
On solving Eqn. (4) and (2), we get 
2 
2c+ 2b= — 
15 
1 
2c+ b= — 
12 
2 1 8-5 1 
лр = 





B alone will complete the same work = 20 days. 


(d) Let a man complete x part in one day and a woman 
complete y part in one day. 


According to the question, 


1 
4х+ бу= 8 eO) 


1 
3x+ ТУСЧ -40) 


On solving Eqn. (1) and (2), we have y= —— 


1 
One woman will complete = у= —— partof work in 
one day. 400 


0 
20 ill lete = —~= — part of work 
> women will complete = 40-20 part of wor 
in one day. 


Required time = 20 days. 


81. 


82. 


83. 


84. 


85. 


(b) All three spend equal amount of time on typing. 
Required ratio of all the three 


А:В:С= а —10:8:5 
12 15 24 
8х 506 





So, the number of pages typed by В= = 176 


(d) А and В can finish the work in 20 days. 
A and B's one day's work = = 


B and C can finish the work in 30 days. 


1 
-.B and C's one day's work = 30 


A and C can finish the work in 40 days 


1 
А and C's one day's work = 30 


Adding, we get 2(A + В + C)’s one day's work 


1 1 1 


6+ 4+3 13 
= + = 
20 


+ = 
30 40 120 120 





13 13 


(A + B + C)’s one day's work “150, 5. 240 


A's one day's work 
13 1 


3-8 5 1 
~ 240 240 48 





A alone can finish the work in 48 days. 


13 1 13-12 1 
240 20 240 240 





C's one day work = 


-. C alone can finish the work in 240 days. 
48 
240 
(c) Ratio of the work done Бу Sujit and Amit = 4:5 
Total key depressions done by Amit 


Required ratio — =1:5 


5 
= 5х 576000= 3,20,000 








| | 320000 
Amit's speed in key depressions рег hour = 8x 5 
= 8000 
(с) MDA, = M,D,H, 
y, W, 
25 4х 10х 5_ 2х 20х Н, 





1 2 
= Н, = 10 hours 


(b) 2 men = 2 women 


3 5 
1 пап + 1 voman-[ 3+ ) women = z women 


MD, = M,D, 





: 5 

86. (c) Here, there are four quantities, examiner, no. of 
answer papers, day and hour. We have to calculate hours. 
Hence the quantity ‘hour’ should be in the last column. 
Following relationship exists: 


(1) Less examiners, More hours (inverse) 
(1) More answer papers, more hours (direct) 
(iii) More days, less hours (inverse) 

Hence, 





Examiner Answer Papers 


Ч o 2. 


Again, 








3:4 
I Dee Aras SY 
20:10 
ог, 2 х1 х 20 х=4х2х 10 х 5 
_ 4х 2x 10x 5 


= 10 hours per da 
2x 1х 20 pt 


88. (d) Let A and B together complete the work in x days. 
Then, time taken by А = (x + 4) days 


89. 


90. 


Time and Work, Work and Wages 10.29 


And, time taken by B = (x + 16) days 
Now, according to the question, 
1 1 1 








х-4 qo x 
х+16+х+4 1 


(х+4)(х+16) x 


=> 2х? +20х = х +20х+ 64 


х? = 64 х 464 8 days 


(c) MD], = M,D,T, 








=> 250х20х5 = М,х10х8 
_ 250x20x5 
10х8 


-. Minimum number of men required = 313 


(а) (2M +507) х12 = (5M * 2W)x9 


=312.5 





2 


=> 24M + 60/7 =45М +18 
=> 42W -21M 
=> 2W 1M 
-2M +5W =9W 
MD, = M,D, 
=> 9x12=3xD, 


2 
е 





= 36 days 
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Pipes and Cisterns 








INTRODUCTION 


Pipes are connected to a tank or cistern and are used 
to fill or emptying the tank. 


Inlet: А pipe connected to a tank or a cistern that fills, 
it, is known as inlet. 


Outlet: A pipe connected to a tank or a cistern emptying 
it is known as outlet. 

Pipes and Cistern-related mathematical problems 
are similar to those on “Time and Work’. The only 


difference noted is, the work done is in terms of filling 
or emptying a cistern. The time taken is t by a pipe 
is the time taken by a pipe or a leak (crack) to fill or 
emptying a cistern. 


Generally, the time taken to fill a cistern is considered 
as positive. On the other hand, the time taken to empty 
a cistern is considered as negative. The amount of work 
done, that is, filling or emptying a cistern is, generally, 
taken as unity, unless otherwise specified. 





SOME BASIC FORMULAE 






. If an inlet can completely fill the empty tank 
in X hours, the part of the tank filled in 1 hour 


2. If an outlet can empty the full tank in Y hours, 


1 
the part of the tank emptied in 1 hour = у. 


3. If both inlet and outlet are open, net part of the tank 
filled in 1 hour = E : 
Х Ү 








Illustration 1: А pipe can fill a tank in 5 hours. Find 
the part of tank filled in one hour. 


Solution: The part of the tank filled in 1 hour — 5. 


Illustration 2: А pipe can ВП a tank in 28 minutes. 


Find the time in which - part of the tank will be filled. 


Solution: We have, = part of the tank is filled in 


1 minute. 


1 part of the tank is filled in = minutes 
7 


= 4 minutes. 


Illustration 3: А pipe can empty a cistern in 40 


3 
minutes. Find the time in which 4 part of the cistern 
will beemptied. 


1 : : : 
Solution: We have, — part of the cistern is emptied 
in = | minute. 0 


part of the cistern is emptied in 


= 40 x й = 30 minutes. 


Illustration 4: A pipe can empty a cistern in 12 hours. 
Find the part of the cistern emptied ш 4 hours. 
Solution: We have, part of the cistern emptied in 1 hour 


1 1 
Part of the cistern emptied in 4 hours = 127 4- 4 


Illustration 5: A tap can fill a cistern is 8 hours and 
another can empty it in 16 hours. If both the taps are 
opened simultaneously, find the time (in hours) to fill 
the cistern. 

Solution: Here, X = 8 and Y = 16. 


Part of the cistern filled in 1 hour 


01 1d 
X Y 

АЙ 
7-8 16 16 


Total time taken to ВП the cistern = 16 hours. 
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SOME USEFUL SHORTCUT METHODS 





1. Two pipes A, and B, can fill (or empty) а 
cistern in X and Y hours, while working alone. 
If both the pipes are opened together, then 
the time taken to fill (or empty) the cistern 1s 


given by 
XY 
Х-Ү 


Part of the cistern filled (or emptied) by pipe A alone 





| hours. 








Explanation 


in 1 hour = E. 

X 
Part of the cistern filled (or emptied) by pipe B alone 
in 1 hour = = 

Y 


Part filled (or emptied) by (A + B) in 1 hour 





1 2 1. X+Y 
X Y XY 
Therefore, both the pipes A and B together will fill (or 


empty) the cistern in MEE hours. 
Х-Ү 


Illustration 6: Two pipes A and B can ВП a cistern 
in 20 and 30 minutes. If both the pipes are opened 
simultaneously, how long will it take to fill the cistern? 
Solution: Here, X = 20 and У = 30. 

Part of the cistern filled by (A B) in 1 minute 





Hh od 2.41, 235251 
= —+=—=——+—=-——=—. 
Х Ү 20 30 60 12 


Both the pipes А and B together will fill the cistern 
in 12 minutes. 





2. Three pipes A, B and C can fill a cistern in X, Y 
and Z hours respectively, while working alone. 
If all the three pipes are opened together, the 
time taken to fill the cistern is given by 


XxYxZ | 
———— — — —— | hours. 
XY + YZ + ZX 








Explanation 


1 
Part of the cistern filled by A alone in 1 hour= a 


Part filled by B alone in | hour = 


Part filled by C alone in 1 hour = 
All the three pipes are opened. 


мр че 


Paths id аглаг 
X Y 2 


_ XY - YZ - ZX 
XYZ 
XYZ 


——— ———— hours. 
XY + YZ+ ZX 


The cistern will be filled in 


Note: 


We can generate more formulae like above by replacing 
negative sign wherever a pipe starts emptying a cistern 
instead of the standard positive sign. 
Illustration 7: Two pipes, A and B, can separately fill 
a cistern is 8 hours and 12 hours respectively, while a 
third pipe C can empty it in 6 hours. In what time will 
the cistern be full, if all the pipes are opened together? 
Solution: Here, = 8, Y = 12 and Z = - 6. 
The cistern will be full in 
E | 8х12х-6 
8х12-12х6-6х8 





| hours 


- A) hours or 24 hours. 
24 





3. Two pipes, A and B, can fill a cistern in X 
hours and Y hours, respectively. There is also | 
an outlet C. If all the three pipes are opened | 
together, the tank is full in Z hours. The time | 
taken by C to empty the full tank is given by | 


| XYZ 





Explanation 
Part of the tank emptied by C in 1 hour 


Illustration 8: Two taps A and В can ВП a cistern in 
30 minutes and 60 minutes, respectively. There 15 a third 
exhaust tap C at the bottom of the tank. If all the taps 
are opened at the same time, the cistern will be full in 
45 minutes. In what time can exhaust tap C empty the 
cistern when it is full? 

Solution: Here, X = 30, Y = 60 and Z = 45. 

Exhaust tap C can empty the cistern in 





| minutes 


XZ +YZ — XY 
-( 30x 60x 45 





minutes — 36 minutes. 
30x45x60x45—30x60 






4. A tank takes X hours to be filled by a pipe. 
But, due to a leak, it is filled in Y hours. The | 
amount of time in which the leak can empty 
the full tank 


Illustration 9: A pipe can fill a tank in 12 hours. Due 
to leakage at the bottom, it is filled in 24 hours. If the 
tank 18 full, how much time will the leak take to empty it? 
Solution: Here, X = 12 and Y = 24. 

The time taken by the leak to empty the full tank 





= | iid Ји = (s nous or 24 hours. 
Y-X 24-12 


. А cistern has a leak which can empty it in X | 
hours. A pipe which admits Y litres of water | 
per hour into the cistern is turned on and now 

the cistern is emptied in Z hours. The capacity | 
of the cistern is | 


XYZ : 
— —— | litres. 
Е - =| 





Illustration 10: A leak at the bottom of a tank can 

empty the full tank in 6 hours. An inlet pipe fills water 

at the rate of 4 litres per minute. When the tank is full, 

the inlet is opened and due to leak, the tank is empty 

in 8 hours. Find out the capacity of the tank. 

Solution: Here, Х = 6, Y = 4 60 = 240 and Z = 8. 
The capacity of the tank is 


- | XE |ннь- E litres — 5760 litres. 
Z-X 8-6 
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6. One fill pipe A is k times faster than the other 
fill pipe B. 
(a) If B can fill a cistern in x hours, then the time 
in which the cistern will be full, if both the fill 


pipes are opened together, 1s (5) hours. 
+ 


(b) If A can fill a cistern in y hours, then the time 
in which the cistern will be full, if both the fill 





: А К 
pipes are opened together, 18 (4) y hours. 
+ 





Illustration 11: One fill pipe A is 10 times faster 
than the second fill pipe B. If B can fill a cistern in 55 
minutes, then find the time when the cistern will be full 
if both fill pipes are opened together. 
Solution: Here, k = 10 and x = 55. 
The cistern will be full in 
ат) mne (io шшш 
= | — | minutes =| —— |minutes or 5 minutes. 
К-1 10-11 

Illustration 12: One fill pipe A is 4 times faster than the 
second fill pipe B. If A can fill a cistern in 15 minutes, 
then find out the time when the cistern will be full if 
both fill pipes are opened together. 
Solution: Here, k = 4 and y = 15. 


The cistern will be full in = (ст) minutes 
+ 


= | А Jis minutes — 12 minutes. 


4-1 





7. If one fill pipe А is & times faster and takes х 
minutes less time than the other fill pipe B, then 
(a) the time taken to fill a cistern, if both the 





pipes are opened together is s © 


minutes. 
=) 


(b) A will fill the cistern in =) minutes. 





(c) B will fill the cistern in (E minutes. 





Illustration 13: One fill pipe A is 5 times faster than 
the second fill pipe B, and takes 32 minutes less than 
the fill pipe B. When will the cistern be full if both fill 
pipes are opened together? 

Solution: Here, k = 5 and x = 32. 


The cistern will be full in = minutes 


(k -1y 
5x32 : 

= ———, minutes 
(5—1) 

10 minutes. 
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Exercise- | 





. One tap can fill a cistern in 2 hours and another can 
empty the cistern in 3 hours. How long will they 
take to fill the cistern if both the taps are opened? 


(a) 6 hours (b) 7 hours 
(c) 6.30 hours (d) None of these 


. A tap can fill a tank in 25 minutes and another 
can empty it in 50 minutes. Find out whether the 
tank will be filled up or emptied in how many 
minutes? 


(a) The tank is filled up in 50 minutes. 
(b) The tank is emptied in 25 minutes. 
(c) The tank is filled up in 25 minutes. 
(d) None of these 


. А water tank 18 RII Pipe A can fill the tank in 


10 minutes and pipe B can empty it in 6 minutes. If 
both the pipes are open, then how long will it take 
to empty or fill the tank completely? 


(a) 6 minutes to fill 
(c) 8 minutes to fill 


(b) 6 minutes to empty 
(d) None of these 


. Two taps A and B can fill a tank in 10 hours and 
15 hours, respectively. If both the taps are opened 
together, the tank will be full in: 


(a) 8 hours (b) 6 hours 
(c) 5 hours (d) None of these 


. Two pipes A and B can separately empty a cistern 
in 12 hours and 15 hours, respectively. In what time 
will the cistern be emptied, if both the pipes are 
opened together? 


(a) 5 hours 30 minutes (b) 7 hours 
(c) 6hours 40minutes (d) None of these 


. Two pipes can fill a tank in 10 hours and 12 hours, 
respectively. While a third pipe emptied the full 
tank in 20 hours. If all the three pipes operate 
simultaneously, in how much time the tank will be 
filled? 


(a) 7 hours 30 minutes (b) 6 hours 40 minutes 
(c) 8 hours 30 minutes (d) None of these 


. Three pipes A, B and C can fill a cistern in 10, 12 
and 15 hours, respectively, while working alone. 
If all the three pipes are opened together, the time 
taken to fill the cistern will be: 


(a) 4 hours (b) 6 hours 
(c) 7 hours (d) None of these 


8. 


Two pipes А and B can fill a cistern in 24 minutes 
and 30 minutes, respectively. There is also an outlet 
C. If all the three pipes are opened together, the 
cistern is full in 20 minutes. How much time will 
be taken by outlet C to empty the full cistern? 

(a) 30 minutes (b) 40 minutes 

(c) 45 minutes (d) None of these 


. А cistern is normally filled in 8 hours, but it takes 2 


hours longer to fill because of a leak at its bottom. 
If the cistern is full, the leak will empty it in: 

(a) 35 hours (b) 45 hours 

(c) 40 hours (d) None of these 


. А cistern has a leak which would empty in 8 hours. 


A tap is turned on which admits 6 litres a minute 
into the cistern and it is now emptied in 12 hours. 
The cistern can hold: 
(a) 6840 litres 
(c) 8640 litres 


(b) 7860 litres 
(d) None of these 


. If two pipes function simultaneously, the reservoir 


will be filled in 12 hours. One pipe fills the reservoir 
10 hours faster than the other. How many hours does 
the faster pipe take to fill the reservoir? 

(a) 35 hours (b) 30 hours 

(c) 40 hours (d) None of these 


. One fill pipe A is 3 times faster than second fill 


pipe B and takes 32 minutes less than the fill pipe 
B. When will the cistern be full if both the pipes 
are opened together? 
(a) 28 mintues 
(c) 30 minutes 


(b) 24 minutes. 
(d) Data inadequate 


. Two pipes A and В can fill a cistern in 4 minutes 


and 6 minutes, respectively. If these pipes are turned 
on alternately for 1 minute each, then how long will 
it take for the cistern to fill? 

(а) 4 т 40 s (b) 3 m 20s 

(c) 4 м 50 8 (d) 3 m 30$ 


. There are two taps to fill a tank while a third to 


empty it. When the third tap 1s closed, they can fill 
the tank in 10 minutes and 12 minutes, respectively. 
If all the three taps be opened, the tank 15 filled in 
15 minutes. If the first two taps are closed, in what 
time can the third tap empty the tank when it is full? 
(a) 7 minutes 

(b) 9 minutes and 32 Seconds 

(c) 8 minutes and 34 Seconds 

(d) 6 minutes 


15, 


16. 


17. 


Two pipes, A and B, can separately fill a cistern in 
15 minutes and 18 minutes, respectively, while a third 
pipe C can empty it in 6 minutes. Two pipes, A and 
B, are kept open for 6 minutes in the beginning and, 
then the third pipe is also opened. In what time will 
the cistern be emptied? 


1. : 
(а) 195 minutes (b) 15 minutes 


1. ; 
(с) 15 5 minutes (d) 16 minutes 


A reservoir is fitted with two pipes A and B. Pipe 
A can fill the reservoir 5 hours faster than pipe B. 
If both the pipe together fill the reservoir in 6 hours, 
the reservoir will be filled by A alone in: 


(a) 10 hours (b) 8 hours 
(c) 12 hours (d) 11 hours 


A cistern is provided by two taps A and B. Tap A can 
fill it in 20 minutes and tap B in 25 minutes. Both 
the taps are kept open for 5 minutes and, then the 
second 18 turned off. The cistern will be completely 
filled in another: 


(a) 11 minutes 
(c) 15 minutes 


(b) 10 minutes 
(d) 12 minutes 


18. 
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Two pipes, A and B, can separately fill a tank in 6 
hours and 8 hours, respectively. Both the pipes are 
opened together, but 1 5 hours later pipe А is turned 
off. How much time will it take to fill the tank? 
(a) 5 hours (b) 6 hours 


1 1 
(с) 25 hours (d) 5 5 hours 


. A cistern has two taps which fill it in 12 minutes 


and 15 minutes, respectively. There is also a waste 
pipe in the cistern. When all the pipes are opened, 
the empty cistern 15 full in 20 minutes. How long 
will the waste pipe take to empty a full cistern? 


(b) 10 minutes 
(d) 16 minutes 


(a) 8 minutes 
(c) 12 minutes 


. Two taps can separately fill a cistern in 10 minutes 


and 15 minutes, respectively. When the waste pipe 
18 open, they can together fill it ш 18 minutes. The 
waste pipe can empty the full cistern in: 

(b) 9 minutes 

(d) 23 minutes 


(a) 7 minutes 
(c) 13 minutes 





EXERCISE-2 


(BaseD ON Memory) 





. A cistern has two pipes. One can fill it with water 


in 8 hours and the other can empty it in 5 hours. In 
how many hours will the cistern be emptied if both 


i 3 р 
the pipes are opened together when — ofthe cistern 
18 already full of water? 4 
1 
(a) 13 3 hours (b) 10 hours 
(c) 6 hours (d) : hours 


[SSC (GL) Prel. Examination, 2007] 


. Тар ‘A’ can fill a water tank in 25 minutes, ќар ‘В? 


can fill the same tank in 40 minutes and tap ‘С’ can 
empty that tank in 30 minutes. If all the three taps 
are opened together, in how many minutes will the 
tank be completely filled up or emptied? 


Ta b 15: 
0) 3: (b) 155 


2 
c) 8-- 
(с) Г 
(e) None of these 


11 
4) 31-- 
ышт 


ЇВ5КВ Раша РО, 2001] 


3. 


Тарз A, B and C are connected to a water tank and 
the rate of flow of water is 42 litres/h, 56 litres/h and 
48 litres/h, respectively. Taps A and B fill the tank 
while tap C empties the tank. If all the three taps are 
opened simultaneously, the tank gets completely filled 
up in 16 hours. What 18 the capacity of the tank? 
(a) 960 litres (b) 2346 litres 
(c) 1600 litres (d) 800 litres 

[SBI PO, 2001] 


. 20 buckets of water fill a tank when the capacity of 


each bucket is 13.5 litres. How many buckets will 
be required to fill the same tank if the capacity of 
each bucket is 9 litres? 
(a) 30 

(c) Data inadequate 


(b) 32 
(d) None of these 
[IBPS Bank PO, 2002] 


. A pipe of diameter d can drain a certain water tank 


in 40 minutes. The time taken by a pipe of diameter 
2d for doing the same job is: 
(a) 5 minutes (b) 10 minutes 
(c) 20 minutes (d) 50 minutes 
[SSC (GL) Prel. Examination, 2000] 
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6. 


10. 


11. 


A tap can empty a tank in one hour. A second tap 
can empty it in 30 minutes. If both the taps operate 
simultaneously, how much time is needed to empty 
the tank? 


(a) 20 minutes (b) 30 minutes 
(c) 40 minutes (d) 45 minutes 
[SSC (GL) Prel. Examination, 2000] 


. Two taps can fill a tank in 4 hours and 6 hours, 


respectively. A third tap can empty the tank in 3 
hours. If all the three taps are opened how much 
time will it take to fill the tank? 

(a) 3 hours (b) 9 hours 

(c) 12 hours (d) 24 hours 


[SSC (GL) Prel. Examination, 2000] 


. A cistern can be filled with water by a pipe in 5 


hours and it can be emptied by a second pipe in 4 
hours. If both the pipes are opened when the cistern 
is full, the time in which it will be emptied is: 


(a) 9 hours (b) 18 hours 
(c) 20 hours (d) 20 > hours 


[SSC (GL) Prel. Examination, 2002] 


. A pump can fill a tank with water in 2 hours. Because 


1 
of a leak in the tank it was taking 23 hours to fill 


the tank. The leak can drain all the water off the 
tank in: 


(a) 8 hours (b) 7 hours 


(c) 4 : hours (d) 14 hours 


[SSC (GL) Prel. Examination, 2002] 


A cistern is normally filled with water in 10 hours 
but takes 5 hours longer to fill because of a leak in 
its bottom. If the cistern is full, then the leak will 
empty the cistern in: 


(a) 20 hours 
(c) 50 hours 


(b) 40 hours 
(d) 30 hours 
[SSC (GL) Prel. Examination, 2002] 


Two pipes A and B can separately fill a cistern in 
60 minutes and 75 minute respectively. There is a 
third pipe at the bottom of the cistern to empty it. If 
all the three pipes are simultaneously opened, then 
the cistern 1s full in 50 minutes. In how much time 
can the third pipe alone empty the cistern? 


(a) 110 minutes (b) 100 minutes 
(c) 120 minutes (d) 90 minutes 
[SSC (GL) Prel. Examination, 2003] 


12. 


13. 


14. 


15. 


16. 


17. 


A tap can fill a tank in 6 hours. After half the tank 
is filled, three more similar taps are opened. What 
is the total time taken to fill the tank completely? 
(a) 4 hours 

(b) 4 hours 15 minutes 

(c) 3 hours 15 minutes 

(d) 3 hours 45 minutes 


[SSC (GL) Prel. Examination 2003] 


A water tank has three taps A, B and C. Tap A, 
when opened, can fill the water tank alone in 4 
hours. Tap B, when opened, can fill the water tank 
alone in 6 hours, Tap C, when opened, can empty 
the water tank alone in 3 hours. If tap A, B and C 
are opened simultaneously, how long will it take to 
fill the tank completely? 


(a) 10 hours (b) 8 hours 
(c) 18 hours (d) 12 hours 


[Indian Bank PO Examination 2011] 


A pipe fills a water tank three times faster than another 
pipe. If the two pipes together can fill the empty tank in 
36 minutes, then how much time will the slower 
pipe alone would take to fill the tank? 


(a) 1 hour 21 minutes (b) 1 hour 48 minutes 
(c) 2 hours (d) 2 hours 24 minutes 


[SSC (GL) Examination 2010] 


Having the same capacity 9 taps fill up a water tank 
in 20 minutes. How many taps of the same capacity 
are required to fill up the same water tank in 15 
minutes? 
(a) 10 
(c) 15 


(b) 12 
(d) 18 
[SSC, 2014] 


Two pipes A and B can fill a cistern in 3 hours and 
5 hours, respectively. Pipe C can empty in 2 hours. 
If all the three pipes are open, in how many hours 
the cistern will be full? 

(a) 30 hours (b) 10 hours 

(c) 15 hours (d) Cannot be filled 


[SSC Assistant Grade III, 2013] 


Two pipes can fill a cistern separately in 24 minutes 
and 40 minutes respectively. A waste pipe can drain 
off 30 litres per minute. If all the three pipes are 
opened, the cistern fills in one hour. The capacity 
(in litres of the cistern) is: 


(a) 800 (b) 400 
(c) 600 (d) 500 


[SSC Assistant Grade III, 2012] 


18. 


19. 


20. 


A tank can be filled by pipe A in 2 hours and pipe 
B in 6 hours. At 10 am pipe A was opened. At what 
time will the tank be filled if pipe B is opened at 
11 am? 


(a) 12.45 am 
(c) 11.45 am 


(b) 5 pm 
(d) 12 pm 

[SSC, 2012] 
A swimming pool has 3 drain pipes. The first two 
pipes А and B, operating simultaneously, can empty 
the pool in half the time that C (the 3rd pipe) alone 
takes to empty it. Pipe A, working alone, takes half 
the time taken by pipe B. Together they take 6 hours 
40 minutes to empty the pool. Time taken by pipe 
A to empty the pool, in hours, is: 
(a) 15 (b) 10 
(c) 30 (d) 7 

[SSC, 2012] 

A cistern has 3 pipes A, B and C. A and B can fill 
it in 3 and 4 hours respectively, and C can empty 
it in 1 hour. If the pipes are opened at 3 pm, 4 pm 
and 5 pm respectively on the same day, the cistern 
will be empty at: 


21. 


22. 


Pipes and Cisterns 11.7 
(a) 7:12 pm (b) 7:15 pm 
(c) 7:10 pm (d) 7:28 pm 


[SSC, 2011] 


Two pipes can fill an empty tank separately in 24 
minutes and 40 minutes respectively and a third pipe 
can empty 30 gallons of water per minute. If all the 
three pipes are opened, empty tank becomes full in 
one hour. The capacity of the tank (in gallons) is: 


(a) 800 (b) 600 
(c) 500 (d) 400 

[SSC, 2010] 
A pump can fill a tank with water in 2 hours. Because 
of a leak, it took 2 hours to fill the tank. The leak 


can drain all the water of the tank in: 


(a) 4 hours (b) 7 hours 


(c) 8 hours 
(е) None of these 


(d) 14 hours 


[IBPS PO/MT, 2013] 
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EXPLANATORY ANSWERS 
ЕхЕВСІЅЕ- | 
1. (a) Here, X = 2 and Y = 3. 7. (a) Here, X 10, У = 12 and = 15. 
Part of the cistern filled in 1 hour -. Total time taken to fill the cistern 
1 1 1] 1 1 ИС РК 
X Y 2 3 6 XY +YZ+ZX 
Total time taken to fill the cistern = 6 hours. 
2. (a) Here, Х = 25 and Y = 50. = | ши иас, | ime 
Part of the tank filled or emptied in 1 minute ОМИ 
11 d 1 1 = 4 hours. 
X Y 25 50 50” 8. (b) Here, LE 24, Y = 30 and Z = 20. | 
which is positive, therefore the tank will be filled. Total time taken by C to empty the full cistern 
Total time taken to fill the tank = 50 minutes. = | XYZ | minutes 
3. (b) Here, X = 10 and Y = 6. AZ +YZ - ХҮ 
Part of the tank filled or emptied in 1 minute 24x30x20 | 
= minutes 
zo b br 1 24х20-30х20-24х30 
X Y 10 6 15° = 40 minutes. 
which is negative, therefore the tank will be emptied. 9. (c) Here, X 2 8 and Y = 8 + 2 = 10. 
Thus, 2 full of the tank will be emptied in г. The leak will empty the cistern in 
5 
XY 
2 . = | ——| hours 
= 15 х 5 = 6 minutes, (=) 
4. (b) Here, X = 10 and У= 15. 5 ЕЭ опо 
The tank will be full in 10-8 
XY h 10. (c) Here, X = 8, Y = 6 60 = 360 and Z = 12. 
i | + un The capacity of the cistern is 
10x15 XYZ 8x360x12 
= hours, or 6 hours. = >| litres: => | | ht 
Гэ EZ uen | 12—8 | Poen 
5. (c) Here, X = 12 and Y= 15. — 8640 litres. 
The cistern will be empty in 11. (b) Let, one pipe take x hours to fill the reservoir. The, 
XY other pipe takes (x — 10) hours. 
= | —— | hours 
+ 1 1 1 
Е 
12х15 x х-10 12 
= ар | hours > x(x-10)-12(x + x — 10) 


=> x-34x + 120 = 0 


20 | 
— hours or, 6 hours 40 minutes. о, @ = 30% - 4) =0 








6. (a) Here, X = 10, Y = 12 and Z = -20. и. x = 30 ог, x = 4. 
The tank will be full in г. The faster pipe takes 30 hours to fill the reservoir. 
XxYx-Z 12. (b) Here, k = 3 and x = 32. 

о | hours 

XY -YZ- ZX "m 

10х12х-20 The cistern will be full in = (к-ту? minutes 

= hours 

10х12-12х20-20х10 3х 

15 = ; minutes 
- i) hours or, 7 hours 30 minutes. 6-1 

2 = 24 minutes. 


13. (a) As the pipes are operating alternately, thus their 2 
: TO S UA 1518 
minutes job is —+—=—. 
4 6 12 5 
In the next 2 minutes, the pipes can fill another 13 part of 
cistern. Therefore, in 4 minutes, the two pipes which are 
30579 10 5 
operating alternately will fill —-- — = —=- part. 
P ? 7 12 12 12 6 Р 


The part of the cistern left unfilled = 1 — 2 - А . Pipe A 


can fill : of the cistern in 1 minute. Pipe A can ВП : 


: ? 2:1. . 
of the cistern in 4 x . - 3 minutes. Total time taken 


to fill the cistern 4 + 2 = 2 minutes, or, 4 minutes 
40 seconds. 3 3 
14. (c) Part emptied by the third pipe in 1 minute 


1 ї\ 1 7 
= + = : 
Gs 5) 15 60 
60 


So, the full tank will be emptied by the third pipe in (£) 





7 
minute = 8 minute 34 seconds. 


Їз, Л 
15. (a) Pipe (А + B)'s 6 minutes job = КЗ 
dH 


15 
Net work done by the three pipes (А + B + С) in 1 minute 


1,1) 1-4 2 
7 M5 18) 6 90 45° 


2 А : А : : 
Net ae part of the tank is emptied by pipe C in | minute. 





11 45 11 33 
Net — part of the tank is emptied by pipe C in — x — = — 
15 d 4 МЕЕ 2-2 |ЮЫА e2 


2 1 : 
minutes = 95 minutes. 


16. (a) Let, A alone can fill the reservoir in x hours. 
Then, B can fill the reservoir in (x + 5) hours. 
1 1 1 
2-р = — 
x x+5 6 
6(2x + 5) = x(x + 5) 
or, х2-7х-30-0 
or, (x — 10)(х + 3) = 0 
or, x = 10 hours. 





17. 


18. 


19. 


20. 


Pipes and Cisterns 11.9 
: : Ї 1 9 
(a) Part filled in 1 minute = —+—=——. 
20 25 100 
: : 9 9 
Part filled in 5 minutes = — x 5 = —. 
100 20 
Unfilled part = 1 — 2 = 29 
20 20 


This is to be filled by A alone and, hence will be filled 


in 20 x ыг = 11 minutes. 
20 


1 3/1 1 
b) Pipe (А + B)'s 1 — hours job = 2| - +- |. 
(b) Pipe ( ) 5 ] E J 


Part unfilled -1- El BN 
16 16 


Pipe B can fill 2 of the tank in = 1 hour. 


1 

оо 

х 
| 


Рїре В сап ВП v of the tank in 


І 

| 
> 
© 
|= 
Б 
un 


Total time taken to fill the tank — 34 hours = 6 


hours. 


(b) Work done by the waste pipe in 1 minute 


З о 
20 20/ 10 
The waste pipe can empty the cistern in 10 minutes. 


(b) Work done by the waste pipe in 1 minute 


The waste pipe can empty the cistern in 9 minutes. 
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ExERcIsE-2 
(Ва5Ер ом Memory) 





1. (b) In one hour, Tad SE of the cistern is emptied. 
5 8 40 


Whole cistern is emptied in a hours 
3 


i.e., дог the cistern is emptied in 222-10 hours. 


3. (d) Capacity of the tank = (42 + 56 — 48) х 16 


= 800 litres. 
4. (a) Capacity of the tank = 20 x 13.5 
= 270 litres 


When the capacity of each bucket — 9 litres then the 
required number of buckets 


= 40 = 30. 
3 


dh 4 
5. (b) Ratio of volumes = ET 


2 
1 
43) Л 
2 


* A pipe of radius 4 can drain a water tank in 40 minutes. 
2 


= А pipe of radius d can drain the same water tank in 





10 minutes. 
6. (a) In one minute E m of the tank will be 
рУ 60 30 20 
7. (c) In one hour, Ad Хон 
4 3 12 


- 4 of the tank will be filled. 





8. (c) Required time - 2 = 20 hours. 
2x 2 

9. (d) Required time = T— = 14 hours. 
--2 
3 


pd of the cistern will be 
30 


10. (d) In one hour, —— 
10 15 


empty. 
11. (b) Let, the third pipe empty the cistern in K minutes, 
1 1 1] | 


Leg epo Vt = 


60 75 K 50 





dog sce 
60 75 50 K 1 
12. (d) Half of the tank is filled in 5 x 6 = 3 hours. 


Or, ог, К = 100 minutes. 


Now, we have four taps and each tap can fill the tank in 
6 hours. 1 
When ай the four taps are opened, then they can fill 5 


of the tank in 2-3 hours = 45 minutes. 


2. Total time = 3 hours 45 minutes. 
13. (d) The required time to fill the tank 
1 1 1 


1 1) 1 5-1 dl 
4 93. 23 12 


14. (d) Let the time taken by the pipe at faster rate to fill 
the tank be x minutes. 


= 12 hours 





Therefore, Tet шон 
x 3x 36 
3-1 
=> E AE 
3x 36 
4 1 
>> SS ие 
3x 36 
=> 3x = 4 x 36 
> 3x = 144 
> x= 148 = 48 minutes 


3 
Hence, the time taken by slower pipe 
= 3x = 3 x 48 = 144 minutes 
= 2 hours 24 minutes. 
15. (b) Quicker Method: 





MD, = M,D, 
=> 9x20=M,x15 
> M,= га -12 рїрев 
15 
Note: 


Same relation as men and days is applicable here also. 
16. (d) Part of cistern filled by three pipes in an hour 


11 1 10+6-15 1 
3*2 30 30 
Hence, the cistern will be filled in 30 hours. 
17. (c) Let the waste pipe drains off the tank in x minutes. 
According to the question, 

Ї 1 1 1 
RESE ee Иш Уз 
24 40 x 60 

1 1 1] 
> + 
x 24 40 60 120 20 














=> х= 20 minutes 


Capacity of the cistern = 20 x 30 = 600 litres. 


1 
18. (c) Part of the tank filled in 1 hour by pipe А FS 


Part of the tank filled by both pipes in 1 hour 
1 1 341 2 

ш--Б-ш--ш-- 
2 6 6 3 А 
Time taken to fill - parts = 60 minutes 


_ 60х31 


2 
= 45 minutes 
The tank will be filled at 11:45 am 
19. (a) Times taken by pipe B = 2x hours 
Times taken by pipe А =х hours 





Time taken to fill i part 








: : 2 2 
Time taken by pipe С- d te 
=: + € 
4 2х х 
шан hours 
3 
Now, according to the question, 
1 à 1 Ч Som 401 
х 2х 4х 6442 6+2 
60 3 
4+2+3 _ KA 
4x 20 


=> 9x20=4xx3 


5 (s hours. 





4x3 


. 2 
20. (a) Part of the cistern filled in 2 hours by pipe А- B 


| 1 
Part of the cistern filled in 1 hours by pipe В Е". 
-. Total part filled = - + LE l 
3-442 d2- AD 
When all three pipes are opened, the part filled in one 


1 1 4-3-12 -5 
hour2-4—-1- - 
3 4 12 12 








i.e., > part will be emptied per hour. 
12 


11 
-. Time taken to empty 13 Ран 
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11 12 11 
= — x = — hours 
12 5 5 


= 2 hours 12 minutes 
Required time = 5 + 212 = 712 pm. 


21. (b) The first pipe will fill E part in 1 minute. 


Second pipe will fill + part in 1 minute. 


Both pipes fill the tank in one minute 
_ 1 " 12 23:37. 
24 40 120 15 





part 


: : 1 А А 
Another third pipe will empty — part in one minute. 
x 


Ё -30 salons 
Х 


Required time to fill the tank = minutes. 


1 
1-1 
1) 

Now, according to the question, 


minutes — 60 minutes 





(x -15) 


15x 
х-15 
> x = 20 minutes 








60 > х=4х- 60 





"us Е = 30 gallons 
х 


1 
— — part = 30 gallons 
20? 8 
Total capacity = 600 gallons 


22. (d) Part of the tank emptied in 1 hour by the leak 
1 3 | 


The leak will empty the tank in 14 hours. 
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Time and Distance 








INTRODUCTION 


The terms ‘Times’ and ‘Distance’ are related to the speed 
of moving objects. 


Speed: We define the speed of an object as the distance 
covered by it in a unit time interval. It 15 obtained by 
dividing the distance covered by the object, by the time 
it has taken to cover that distance. 


Distance travelled 





Thus, 


Speed = 
р Time taken 


Notes: 


1. If the time taken is constant, the distance travelled 
is proportional to the speed, that is, more the speed; 
more the distance travelled at the same time. 

2. If the speed is constant, the distance travelled is 
proportional to the time taken, that is, more the distance 
travelled; more the time taken at the same speed. 

3. If the distance travelled is constant, the speed is 
inversely proportional to the time taken, that is, more 
the speed; less the time taken for the same distance 
travelled. 





SOME BASIC FORMULAE 






1-5 сай» шини 
Time 


2. Distance = Speed x Time 


: Dist 
3. Time шаг 


Speed 
Units of Measurement 


Generally, if the distance is measured in kilometre, 
we measure time in hours and speed in kilometre 
per hour and is written as Km/h and if the distance 
1s measured in metre, then time is taken in second 
and speed in metre per second and is written as m/s. 


Conversion of Units 


1000 metre 5 
60 х 60 seconds 18 


1 kilometre/hour = m/s. 





One metre/second -= Km/h. 








Illustration 1: Calculate the speed of a train which 
covers a distance of 150 Km in 3 hours. 


Dist 150 
istance covered z = 50 Km/h. 





Solution: Speed = х 
Time taken 3 


Illustration 2: How long does а 100 metres long 
train running at the rate of 40 Km/h take to cross a 
telegraphic pole? 
Solution: In crossing the pole, the train must travel its 
own length. 

Distance travelled 18 100 metres. 


40x1000 100 
Speed = 40 Km/h. = ———— = — m/s. 
60 x 60 9 


100 


100/9 
9 seconds. 


Time taken to cross the pole = 
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Illustration 3: А train running at a speed of 90 Km/h 
passes a pole on the platform in 20 seconds. Find the 
length of the train in metres. 


Solution: Speed of the train = 90 Km/h 


= 90x = = 15 m/s. 
Length of the train = Speed of the train x time taken 
in crossing the pole 
25 x 20 = 500 metre. 





SOME USEFUL SHORT CUT METHODS 





1. (a) If A covers a distance 4, Km at s, Km/h 
and, then 4, Km at s, Km/h, then the average 
speed during the whole journey is given by 

5152 (а, + d,) 

8,4, +5,d, 

(b) If A goes from X to Y at s, Km/h and comes 


back from Y to X at s, Km/h, then the average 
speed during the whole journey 15 given by 


Average speed = Km/h. 


25,5, 





Average speed = 


Si +S, 





Explanation 
(a) Time taken to travel d, Km at s, Km/h is 


d, 
t= — hours. 
51 


Time taken to travel 4, Km at 5, Km/h is 


d 
t, = — hours. 
S 


5 Sy 


= шин TU | hours. 


5152 


2 
: d, d, 
Total time taken = f, + = | —+— | hours. 


Total distance covered = (d, + 45) Km. Therefore, 


Total distance covered 
Average speed = 





Total time taken 

- 5,5, (4, * d,) 

(5,4, + 5,4) 

(b) Let, the distance from X to Y be d Km. 

Take d, = d, = d Eqution in (1), we get 
2ds,s, 

d(s, +55) 

Illustration 4: A ship sails to a certain city at the 

speed of 15 knots/h, and sails back to the same point 


at the rate of 30 knots/h. What 1s the average speed for 
the whole journey? 


Km/h. ---(1) 


2 25,5, 





Average speed = 
5, + 5, 


Solution: Here, s, = 15 and s, = 30. 
288,  2x15x30 
С 15430 





Average speed = = 20 knots/h. 


5, +5, 





2. А person goes certain distance (А to B) at a 
speed of s, Km/h. and returns back (B to A) 
at a speed of s, Km/h. If he takes Т hours in 
all, the distance between A and B is 


r| = |. 
Si 8, 








Explanation 
Let, the distance between A and B be d Km. 


: : : а 
Time taken during onward journey = ¢, = — hours. 
5, 


: . . d 
Time taken during return journey = & = — hours. 
Sy 
Total time taken during the entire journey is 


d а а(з- 
T=t += += eras) 
5 


Ga T| | 
5, +8, 


Thus, the distance between A and B is 


5,5 
-Т 192 
Si +S, 


Product of two speeds 





1 5, 5,5; 


— Total time taken x 





Sum of two speeds 


Illustration 5: А boy goes to school at the speed of 3 
Km/h and returns with a speed of 2 Km/h. If he takes 
5 hours in all, find out the distance in Km between the 
village and the school. 
Solution: Here, s, = 3, s, = 2 and T = 5. 

The distance between the village and the school 


8,5, 3х2 
-Т =5 = 6 Km. 
Si +55 3+2 








3. If two persons, A and B, start at the same time | 
from two points P and Q towards each other, | 
and after crossing they take 7, and 7, hours in 
reaching Q and P respectively, then 


Als speed JT, 








Bis speed B JE . 





Explanation 
Let, the total distance between P and О be d Km. 


Let, the speed of A be s, Km/h and that of B be 
S, Km/h. 


ыы 
РА 0 +B О 


Since they are moving in opposite directions, their 
relative speed is (s, + 5) Km/h. 


J hours. 
| hours. 





They will meet after I 





Distance travelled by A in E 


(Re 


Distance travelled by B in e 3 hours. 
sts 


Gs ee 
-0 s, +5, 


Time taken by A to travel ОО 


ds, 
NE SERT) 


- 2 
= T, (given). (1) 
Time taken by B to travel РО 


ds, 
МЕЛ 








Sy 
= T, (given) 8402) 
Dividing Equation (2) by Equation (1), we get 
шин 
5.5 1 


2 
(41-21 
ог, —|=— 
$5 T, 
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E S 

or, >» ҮТ, 
A's speed _ |T, 
B'ssped (7. 


Illustration 6: Nikita starts her journey from Delhi to 
Bhopal and simultaneously Nishita starts from Bhopal 
to Delhi. After crossing each other, they finish their 
ks . 4 А 

remaining journey in 5 — hours and 9 hours, respectively. 
What is Nishita’s speed if Nikita's p 15 36 Km/h? 
Nikita’s speed _ 

Nishita’s speed y: s 


Solution: 





Nishita's speed = — Nikita's speed 


= — x 36 = 28 Km/h. 


4. If a body travels d,, d», dz, ... , а, metres with 
different speeds s,, 52, 54, ... , s, m/s in time 
To Ty, T4, ... , T, seconds respectively, then 
the average speed of the body throughout the 
journey is given by 


_ Total distance travelled 





Total time taken 
ОРНО НЕ, 
BS CAE pum, 
d, and Т, T», ..., 





[If d}, dz, s 

51 + 5>Т, +57, Ty +857, 
Тае агар. 

а and s,, 55, ..., 


T, are known] 


and, V, = 








[If di, d», ..., s, are known] 
Illustration 7: А car, during its journey, travels 40 
minutes at a speed of 30 Km/h, another 50 minutes at 
a speed of 60 Km/h and 1 hour at a speed of 30 Km/h. 
Find out the average speed of the car. 








40 50 
Solution: Here, T, — ‚Т, = , Ту = 1, s, = 30, 

60 60 
52 = 60, s, = 30. 
Average speed of the car 

40 50 

30 x — 60x — -30x1 
_ ЯП s Ts, 60 60 
T, +T, +T, 40 50. 
60 60 


= 40 Km/h 
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5. If the new speed 18 Ч ofthe original speed, 


then the change in time taken to cover the same 
distance is given by: 


b 
Change in time = (2-1) х original time. 
a 





Я 4 | 
Illustration 8: Ву walking at Е of his usual speed, 


Mohan is 6 minutes late to his office. Find out his usual 
time to cover the distance. 


VIEN 


Solution: Here, change in time = 6 and 5 - 


We have, change in time = (2-1) X original time 
change in time 
2) 
а 
= —— —- = 24 minutes. 
| 


Е 
4 


. А body covers a distance d іп time T, with speed | 
s,, but when it travels with speed s, covers the 
same distance in time Т.. 


— original time — 


The following relations hold 


Productofspeed s, 5, 
d pH 





. Difference of speed 





Difference of time 
Equating any two of the above, we can find the 
unknowns as per the given question. 





Illustration 9: Two bicyclists do the same journey by 
travelling 9 Km and 10 Km/h. Find out the length of the 
journey when one takes 32 minutes longer than the other. 


Solution: Here, change in speed = 10 — 9 = 1; product 


32 
of speed = 9 x 10 = 90 and difference of time = 60 


We have; Product of speed _ Difference of эрс 
а Difference of time 





Difference of time | 


= а = Product of speed х - 
Difference of speed 


ue c qs qun 
Е 60 . | 





7. А train travels a certain distance at a speed of s, 
Km/h without stoppages and with stoppages. It 
covers the same distance at a speed of s, Km/h. 
The stoppage time per hour 18 given by 


Difference of speed | 








5 2 
——= | hour or, 
| 8, | ES without stoppages 





Explanation 


Let, the distance travelled be а Km. 
Time taken by the train without stopping 
anywhere 


d 
= — hour 
5 


Also, time taken by the train with stoppages 








= — hour 
5, 
а а - 
Total stoppage time = - Е E | d hour 
5, 5, 5,5; 
5,75, а 
. 5152 
Stoppage time рег hour = us эж 
2 





9—5 
1 2 
= hour 
51 


Illustration 10: Without stoppages, a train travels 
certain distance with an average speed of 80 Km/h 
and with stoppages, it covers the same distance with 
an average speed of 60 Km/h. How many minutes per 
hour the train stops? 


Solution: Here, s, = 80 and 5, = 60 
Stoppage time/h. 
5-55 80-60 _ 


1 
= = — hour = 15 minutes. 
5, 80 4 





8. (a) If a train overtakes a pole or a man or 
a milestone, then the distance covered in 
overtaking is equal to the length of the train. 


(b) If a train overtakes a bridge or a tunnel or 
a platform or another train, then the distance 
covered 18 equal to the sum of the two lengths. 








Illustration 11: А train 600 m long crosses a pole in 
9 seconds. What 18 the speed of the train in Km/h? 


Solution: Speed of the train 
Length of the train 





time taken in crossing the pole 
600 600 18 
- m/s = х 
9 
Illustration 12: А train 130 m long passes a bridge 
in 21 seconds moving at a speed of 90 Km/h. Find out 
the length of the bridge. 
Solution: We have, speed of the train 
_ length of the train + length of the bridge 
Ё time taken in crossing the bridge 


= E 130+ length of the bridge 
18 21 


Length of the bridge = 525 — 130 = 395 m. 


= 240 Km/h. 












9. Relative Speed 


(a) If two trains of lengths L} Km and L, Km, 
respectively are travelling in the same direction 
at s, Km/h and s, Km/h respectively, such that 
51 > 55, then s, — s, is called their relative speed 
and the time taken by the faster train to cross 
the slower train is given by 


шилээ hour. 
5-5, 


(b) If two trains of length L| Km and L, Km, 
respectively, are travelling in the opposite 
directions at s, Km/h and s, Km/h, then s, + s, 
18 called their relative speed and the time taken 
by the trains to cross each other is given by 


RULES hour. 
Si + 5, 











Illustrations 13: 


A train 135 metres long is running 
with a speed of 49 Km/h. In what time will it pass a 
man who 18 walking at 5 Km/h in the direction opposite 
to that of the train? 


Solution: Here, L, = 135, L, = 0, s, = 49 Km/h, 
sy = 5 Km/h. 


5 
5| 54,2 49 +5 = 54 Km/h. = 54 х jg 





| L+L, 135 
The time taken = 3= 5 
s +s, 54x > 
18 
135x18 
= = 9 seconds. 





54x5 
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Illustration 14: Two trains of length 110 metres and 90 
metres are running on parallel lines in the same direction 
with a speed of 35 Km/h and 40 Km/h, respectively. In 
what time will they pass each other. 

Solution: Here, L, = 110 m, L, = 90 m, s, = 35 Km/h 
and s, = 40 Km/h 


5 
$ -s1 =40 -35 =5 Kmh=5x m/s 





| L +L, 
Time taken = ———— 
5,4, 
110+90 200x18 bu d 
- = = seconds. 
gu 5х5 
18 


. Two trains of lengths L} m and L, m run on 
parallel tracks. When running in the same 
direction, the faster train passes the slower 
one in Т, seconds, but when they are running 
in opposite directions with the same speeds as 
earlier, they pass each other in 7, seconds. 


Then, the speed of the faster train 


L +1 1 
= ——— La m/s 
2 11 T, 


and, the speed of the slower train 


EU 
2 АТ T, 











Explanation 
Let the speed of the faster train be s, m/s and that 
of the slower train be 5, m/s. 
Total distance covered when the two trains cross 
each other = L, + L. 
When the two trains are running is the same 
direction, their relative speed = (s, — 55) m/s. 


L +L, 
Т, 


1 


vestir) 


When the two trains are running in the opposite 
directions, their relative speed = (s, + s) m/s. 


L tL, 


(5 = $5) = 





42) 


51 + 5) = 
2 
Adding Equation (1) and (2), we get 


L*L, L+L 1 1 
25| = m ck T, : “ана | 


1 


L, +L, \{ 1+7, 
or, 51 = 5 YT : 
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On subtracting Equation (1) from Equation (2), we 











get 
1 1 
2s, = (1 + L,)} —-— 
2=C, Ju | 
L+L \{ T-T, 
or, s = | || ——— |mss. 
E 
Therefore, 
speed of the faster train 
nemus 
2 JA тт, 
speed of the slower train 
a See eek m/s. 
2 TT, 
Note: 


If the two trains are of equal length, that is, Lj = L, 
- L (say), then 


T, 4T T, - T. 
51 = тт m/s and, s, = ЦА) m/s. 
152 122 


Illustration 15: Two trains of lengths 200 metres and 
175 metres run on parallel tracks. When running ш the 
same direction the faster train crosses the slower one 


| 1 TM pr 

in d seconds. When running in opposite directions 

at speeds same as their earlier speeds, they pass each 
221 | 

other completely in 7 5 seconds. Find out the speed of 


each train. 


75 
Solution: We have, L, = 200, 2, = 175, T = >. апа 

















15 
=: 
232723 
Therefore, speed of the faster train 
75 15 
_ (41:58) (эн) 2*5 
2 ТТ, 2 75 15 
27 
375 45х4 
373 (39Х4 = 30 mis 
2 75x15 
Speed of slower train 
75 15 
_ (=a) e) 2 2 
2 ТТ, 2 75 15 
223 
375 30х4 
= DE Д = 20 m/s. 





2 75x15 





11. (a) A train starts from a place at s, Km/h and 
another fast train starts from the same place 
after T hours at s, Km/h in the same direction. 
Then, the distance from the starting place at 
which both the trains will meet is given by 


8 Х5,ХТ Km. 
Sy —5, 
Also, the time after which the two trains will 
meet is given by 


T 
RS hours. 
55—58 


(b) The distance between two stations А and В 
is d Km. A train starts from A to B at s, Km/h. 
T hours later another train starts from B to A at 
S, Km/h. Then, the distance from A, at which 
both the trains will meet is given by 





d+s,T K 
m 
si 5+5, 


Also, the time after which the two trains will 
meet is given by 


= г 
—— —— | hours. 


5, +S, 








Illustration 16: А train starts from Mumbai at 10 am 
with a speed of 25 Km/h and another train starts from 
there on the same day at 3 pm in the same direction 
with a speed of 35 Km/h. Find out at what distance 
from Mumbai both the trains will meet and also the 
time of their meeting. 

Solution: Time from 10 am to 3 pm - 5 hours. 


Distance of meeting point from Mumbai 


_ [ 5, Xs, XT is 
Ба 


_ p 


Km = 431 lKm. 
35-25 | 2 


Also, time of their meeting 





125 1 
= — = 12 —Бош$ after 3 pm 
10 2 


That 18, 3:30 am next day. 


Illustration 17: Chennai is at a distance of 560 Km 
from Mumbai. A train starts from Mumbai to Chennai 
at 6 am with a speed of 40 Km/h. Another train starts 
from Chennai to Mumbai at 7 am with a speed of 60 
Km/h. At what distance from Mumbai and at what time 
will the two trains be at the point of crossing? 


Solution: Time from 6 am to 7 am = 1 hour. 
Therefore, distance of meeting point from Mumbai 


(=) 

= 51 Кт 

8, +5, 
(= 60x1 


40 + 60 
Also, time of their meeting 


d+s,T 
= (=) hours 
5+5, 








| = 248 Кп. 





hours 


(аа 
40+60 5 


= 6 hours 12 minutes. after 6 am 
That is, at 12.12 noon. 





12. Two trains start simultaneously from stations A 
and B towards each other with speeds s, Km/h 
and 8, Km/h, respectively. When they meet it is 
found that the second train had travelled d Km 
more than the first. Then the distance between 
the two stations is given by 


5 +5 
41-41 Km 
55-45 
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Explanation 


Let, the distance between the two stations be x 
Km. If the first train travels y Km, then the second 
travels y + d Km. 


х=у+у+а=2у+а. 
Since the time taken by both the trains 18 same 


ytd y 


5 5 


2 1 


=> sytsd-s,y 








229 _ sd 
=> (5) – 5))у = 8,d ог, у = ета. 
= 20 Jea Eim 
85:981 (5,—5) 


Illustration 18: Two trains start at the same time from 
Delhi and Rohtak and proceed towards each other at the 
rate of 75 Km and 65 Km per hour, respectively. When 
they meet, it is found that one train has travelled 10 
Km more than the other. Find out the distance between 
Delhi and Rohtak. 


Solution: Distance between Delhi and Rohtak 


Sj +S, 
d| —— |Km 
8, —5) 


S 
= 10 Кт 
75—65 


= 140 Km 








Exercise- | 





1. Ramesh crosses a 600 m long street in 5 minutes. 
His speed in Km/h is: 
(a) 8.2 
(c) 9.2 


(b) 7.2 

(d) None of these 

2. Compare the speed of two trains, one moving at the 
speed of 80 Km/h and the other at 10 m/s. 
(a) 30:9 (b) 40:9 
(c) 20:9 (d) None of these 


3. Mohan covers 10.2 Km in 3 hours, the distance 
covered by him in 5 hours is: 
(a) 15 Km (b) 17 Km 
(c) 19 Km (d) None of these 

4. A 100 metres long train passes a bridge at the rate 
of 72 Km/h in 25 seconds. What is the length of the 
bridge? 
(a) 400 m 
(c) 600 m 


(b) 17 m 
(d) None of these 
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5. 


10. 


11. 


12. 


A train passes a 150 m long railway bridge in 18 
seconds. If the train is running at a speed of 60 
Km/h., then the length of the train in metres is: 

(a) 160 m (b) 150 m 

(c) 180 m (d) None of these 


. Sound travels 330 metres a second. If the sound of 


a thunder cloud follows the flash after 10 seconds, 
the thunder cloud is at a distance of: 

(a) 3.7 Km (b) 3.5 Km 

(c) 3.3 Km (d) None of these 


. A train travels 92.4 Km/h. How many metres will 


it travel in 10 minutes? 


(a) 14500 m (b) 15400 m 
(c) 15200 m (d) None of these 


. The distance of the sun from the earth is one hundred 


and “ШИН four hundred thousand kilometres and 


light travels from the former to the later in 7 minutes 
and 58 seconds. The velocity of light per second 18: 


(a) 3 x 10? Кт/ѕес (b) 0.3 x 10? Km/sec 
(c) 30 x 10? Km/sec (d) None of these 


. А train covers a distance in 50 minutes if it runs at 


a speed of 48 Km/h. The speed at which the train 
must run to reduce the time of journey to 40 minutes, 
will be: 

(a) 70 Km/h 
(c) 60 Km/h 


(b) 80 Km/h 
(d) None of these 


The wheel of an engine is 3 2 metres in circumference 
and makes 4 revolutions in 2 seconds. The speed of 
the train is: 

(а) 27 Km/h 
(c) 35 Km/h 


(b) 31 Km/h 

(d) None of these 

A person covers half of his journey at 30 Km/h and 
the remaining half at 20 Km/h. The average speed 
for the whole journey 15: 

(a) 25 Km/h (b) 28 Km/h 

(c) 32 Km/h (d) None of these 

Rajesh covers a certain distance by bus at 16 Km/h 
and returns at the starting point on a cycle at 9 Km/h. 
His average speed for the whole journey is: 

(a) 13.54 Km/h (b) 11.52 Km/h 

(c) 15.52 Km/h (d) None of these 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


A and B are two towns. A car goes from A to B 
at a speed of 64 Km/h and returns to A at a slower 
speed. If its average speed for the whole journey 1s 
56 Km/h, it returned with speed: 


(a) 52.54 Km/h (b) 47.74 Km/h 
(c) 49.78 Km/h (d) None of these 


A bicycle rider covers his onward journey from A 
to B at 10 Km/h and during the return journey from 
B to A he covers the same distance at 8 Km/h. If 


he finishes the onward and return journey in 15 
hours, then the total distance covered by him during 


the entire journey 15: 

(a) 30 Km (b) 40 Km 

(c) 50 Km (d) None of these 

On a tour, a man travels at the rate of 64 Km an 
hour for the first 160 Km, then travels the next 160 
Km at the rate of 80 Km an hour. The average speed 
in Km per hour for the first 320 Km of the tour is: 


(a) 81.13 Km/h (b) 73.11 Km/h 

(c) 71.11 Km/h (d) None of these 

A car completes a journey in 6 hours. It covers half 
the distance at 50 Km/h and the rest at 70 Km/h The 
length of the journey is: 

(a) 165 Km (b) 175 Km 

(c) 185 Km (d) None of these 

Rakesh sets out to cycle from Delhi to Mathura 
and at the same time Suresh starts from Mathura to 
Delhi. After passing each other, they complete their 
journeys in 9 and 16 hours, respectively. At what 
speed does Suresh cycle if Rakesh cycles at 16 Km 
per hour? 

(a) 12 Km/h (b) 16 Km/h 

(c) 14 Km/h (d) None of these 

A train travels 225 Km in 3-5 hours and 370 Km in 
5 hours. Find out the average speed of train. 

(a) 80 Km/h (b) 60 Km/h 

(c) 70 Km/h (d) None of these 


1 
А man walks 6 Km at a speed of 17; Km/h, runs 8 


Km at a speed of 2 Km/h and goes by bus another 
32 Km. Speed of the bus is 8 Km/h. If the speed of 
the bus 18 considered as the speed of the man, find 
the average speed of the man. 


(a) 42 Km/h (b) 3 > Km/h 
(c) 52 Km/h (d) None of these 


20 


21. 


22. 


23. 


24. 


25. 


26. 


А car during its journey travels 30 minutes at a 
speed of 40 Km/h, another 45 minutes at a speed of 
60 Km/h, and 2 hours at a speed of 70 Km/h. The 
average speed of the car is: 

(a) 63 Km/h (b) 65 Km/h 

(c) 70 Km/h (d) None of these 


А 3 | 
By walking at — of his usual speed, а man reaches 
office 20 minutes later than usual. His usual time is: 


(b) 60 minutes 
(d) None of these 


Two men start together to walk a certain distance, 
one at 4 Km/h and another at 3 Km/h. The former 
arrives half an hour before the latter. Find out the 
distance. 

(a) 6 Km (b) 9 Km 

(c) 8 Km (d) None of these 


A car starts from A for B travelling 20 Km an hour. 


(a) 65 minutes 
(c) 70 minutes 


1 
1 5 hours later another car starts from А and travelling 
at the rate of 30 Km an hour reaches B 25 hours 


before the first car. Find the distance from A to B. 


(a) 280 Km (b) 260 Km 
(c) 240 Km (d) None of these 


Mohan walks from Tilak Nagar to Moti Nagar and 


back in a certain time at the rate of 3 > Kmh. But, 


if he had walked from Tilak Nagar to Moti Nager 
at the rate of 3 Km/h and back from Moti Nagar to 
Tilak Nagar at the rate of 4 Km/h., he would have 
taken 10 minutes longer. The distance between Tilak 
Nagar and Moti Nagar 18: 


(a) 28 Km (b) 32 Km 
(c) 24 Km (d) None of these 


A train does a non-stop journey for 8 hours. If it had 
travelled 5 Km an hour faster, it would have done 
the journey in 6 hours 40 min. What is its lowest 
speed? 

(a) 35 Km/h (b) 25 Km/h 

(c) 40 Km/h (d) None of these 


Without any stoppage, a person travels a certain 
distance at an average speed of 42 Km/h and with 
stoppages he covers the same distance at an average 
speed of 28 Km/h. How many minutes per hour does 
he stop? 


(a) 25 minutes 
(c) 20 minutes 


(b) 30 minutes 
(d) None of these 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 
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A train is running at a uniform speed of 60 Km/h. 
It passes a railway platform in 15 seconds. If the 
length of the platform is 130 m, then the length of 
the train is: 

(a) 160 m (b) 120 m 

(c) 140 m (d) None of these 

A train passes through a telegraph post in 9 seconds 
moving at a speed of 54 Km per hour. The length 
of the train is: 


(a) 135 metres 
(c) 125 metres 


(b) 145 metres 

(d) None of these 

A 135 m long train 1s running with a speed of 54 Km 
per hour. In what time will it pass a telegraph post? 
(b) 9 seconds 

(d) None of these 


A train 160 metres long passes a standing man in 
18 seconds. The speed of the train is: 


(a) 11 seconds 
(c) 7 seconds 


(a) 35 Km/h (b) 45 Km/h 
(c) 32 Km/h (d) None of these 
A 280 m long train is moving at a speed of 60 Km/h. 


The time taken by the train to cross a platform 220 
m long is: 

(a) 30 seconds (b) 40 seconds 

(c) 60 seconds (d) 20 seconds 

A train 50 m long passes a platform 100 m long in 
10 seconds. The speed of the train in m/s is: 

(a) 25 seconds (b) 15 seconds 

(c) 35 seconds (d) None of these 

A train 300 metres long 1s running at a speed of 90 
Km/h. How many seconds will it take cross a 200 
metres long train running in the opposite direction 
at a speed of 60 Km/h? 

(a) 70 seconds (b) 60 seconds 

(c) 50 seconds (d) None of these 

Two trains are running in opposite directions with 
the same speed. If the length of each train is 135 


metres and they cross each other in 18 seconds, the 
speed of each train is: 


(a) 29 Km/h (b) 35 Km/h 
(c) 27 Km/h (d) None of these 
A train 150 m long is running at 95 Km/h. How 


much time will it take to pass a man moving in the 
same direction at 5 Km/h? 

(b) 6 seconds 

(d) None of these 


(a) 9 seconds 
(c) 7 seconds 
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36. 


37. 


38. 


39. 


40. 


41. 


42. 


А train 100 metres long takes 32 seconds to cross 


a man walking at the rate of 6 Km/h in a direction 
opposite to that of the train. Find the speed of the train. 
(а) 76 Km/h (b) 94 Km/h 

(c) 86 Km/h (d) None of these 

Two trains are moving in the same direction at 50 
Km/h and 30 Km/h. The faster train crosses a man 
in the slower train in 18 seconds. Find the length of 
the faster train. 

(a) 120 m (b) 110 м 

(c) 100 m (d) None of these 

Two trains, 130 m and 110 m long, while going in 
the same direction, the faster train takes one minute 
to pass the other completely. If they are moving in 
opposite direction, they pass each other completely 
in 3 seconds. Find the speed of each train. 


(a) 42 m/s 38 m/s (b) 38 m/s 36 m/s 
(c) 36 m/s 42 m/s (d) None of these 


Two trains, each of length 90 metres, run on parallel 
tracks. When running in the same direction, the 
faster train passes the slower train completely in 
18 seconds, but when they are running in opposite 
directions approaching each other at the same speeds 
as before they cross each other in 9 seconds. Find 
the speed of each train. 

(a) 9 m/s 15 m/s (b) 7 m/s 5 m/s 

(c) 15 m/s 5 m/s (d) None of these 

A train leaves the station at 5 am at 60 Km/h. Another 
train leaves the same station at 6.30 am at 75 Km/h 
and travels in the direction of the first train. At what 
time and at what distance from the station will they 
meet? 

(a) 12.30. am 450 Km (b) 1.30 pm 375 Km 

(c) 11.30 am 425 Km (d) None of these 

Two stations А and B are 100 Km apart on a straight 
line. One train starts from A at 7 am and travels 
towards B at 20 Km/h speed. Another train starts 
from B at 8 am and travels towards A at 25 Km/h 
speed. At what time will they meet? 

(a) 10.30 am (b) 11 am 

(c) 10 am (d) None of these 

A train starts from station A at 9 am travels at 50 
Km/h towards station B, 210 Km away. Another 
train starts from station B at 11 am and travels at 
60 Km/h towards station A. At what distance from 
A, will they meet? 
(a) 150 Km 

(c) 250 Km 


(b) 200 Km 
(d) None of these 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Two trains start at the same time from Mumbai and 
Pune and proceed towards each other at the rate of 


60 Km and 40 Km per hour, respectively. When 
they meet, it is found that one train has travelled 20 
Km more than the other. Find the distance between 
Mumbai and Pune. 


(a) 150 Km (b) 100 Km 
(c) 120 Km (d) None of these 
А саг covers four successive three Km stretches at 


speed of 10 Km/h, 20 Km/h, 30 Km/h and 60 Km/h. 
respectively. Its average speed over this distance is: 


(a) 10 Km/h (b) 20 Km/h 
(c) 30 Km/h (d) 25 Km/h 
Two men A and B walk from P to Q at a distance 


of 21 Km at rates 3 and 4 Km an hour, respectively. 
B reaches Q and returns immediately and meets A 
at В. The distance from Р to К is: 
(а) 14 Km (b) 20 Km 
(c) 16 Km (d) 18 Km 
A boy takes as much time in running 12 metres as 


a car takes in covering 36 metres. The ratio of the 
speeds of the boy and the car 15: 


(a) 1:3 (b) 1:2 
(c) 2:3 (d) 2:5 
A and B are two stations. A train goes from A to B 


at 64 Km/h and returns to A at a slower speed. If 
its average speed for the whole journey is 56 Km/h, 
at what speed did it return? 


(a) 48 Km/h (b) 49.77 Km/h 
(c) 30 Km/h (d) 47.46 Km/h 
Excluding stoppages, the speed of a bus is 54 Km/h 


and including stoppages, it is 45 Km/h. For how 
many minutes does the bus stop per hour? 


(a) 9 (b) 10 
(c) 12 (d) 20 
Two boys jointly begin to write a booklet containing 


817 lines. The first boy starts with the first line, he 
writes 200 lines an hour. The starts with the last line, 
then writes line 816 and so on, backwards proceeding 
at the rate of 150 lines an hour. They will meet on: 
(a) 467th line (b) 466th line 
(c) 460th line (d) 472th line 


Ramesh sees a train passing over a 1 Km long bridge. 
The length of the train is half that of the bridge. If 
the train passes the bridge in 2 minutes, the speed 
of the train is: 
(a) 45 Km/h 
(c) 50 Km/h 


(b) 43 Km/h 
(d) None of these 


51 


52. 


53. 


54. 


55. 


А bullock cart has to cover a distance of 80 Km 
in 10 hours. If it covers half of the journey in the 


time, what should be its speed to cover the remaining 
distance in the time left? 


(a) 8 Km/h (b) 20 Km/h 
(c) 6.4 Km/h (d) 10 Km/h 
Amit started cycling along the boundaries of a square 


field from cover point A. After half an hour, he 
reached the corner point C, diagonally opposite to 
A. If his speed was 8 Km/h, what is the area of the 
field in square Km? 


(a) 64 (b) 8 
(c) 4 (d) Cannot be determined 
A 100 metres long train completely passes a man 


walking in the same direction at 6 Km/h in 5 seconds 
and also a car travelling in the same direction in 6 
seconds. At what speed was the car travelling? 


(a) 18 Km/h (b) 48 Km/h 
(c) 24 Km/h (d) 30 Km/h 
A motor cyclist travels from Mumbai to Pune, a 


distance of 192 Kms, at an average speed of 32 Km/h 
Another man starts from Mumbai by travelling in 


1 
а саг, 27 hours after the cyclist and reaches Pune 


half an hour earlier. What is the ratio of the speeds 
of the motor cycle and the car? 

(a) 1:2 (b) 1:3 

(c) 10:27 (d) 5:4 

Two trains are running in opposite directions with 
speed of 62 Km/h and 40 Km/h, respectively. If 
the length of one train is 250 metres and they cross 
each other in 18 seconds,then the length of the other 
train 1s: 
(a) 145 m 
(c) 260 m 


(b) 230 m 
(d) Cannot be determined 
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57. 


58. 


59. 


60. 


61. 
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A train speeds past a pole in 15 seconds and speeds 
past а 100 metres long platform ш 25 seconds. Its 
length in metres 1s: 
(a) 200 

(c) 50 

A 150 metres long train takes 10 seconds to pass 


over another 100 metres long train coming from the 
opposite direction. If the speed of the first train is 


30 Km/h, the speed of the second train is: 


(b) 150 
(d) Data inadequate 


(a) 54 Km/h (b) 60 Km/h 
(c) 72 Km/h (d) 36 Km/h 
A person sets to cover a distance of 12 Km in 45 


. 3 . mm 
minutes. If he covers — of the distance in 3 time, 


what should be his speed to cover the remaining 
distance in the remaining time? 

(a) 16 Km/h (b) 8 Km/h 

(c) 12 Km/h (d) 14 Km/h 

A 110 metres long train passes a man walking at the 
speed of 6 Km/h, against it in 6 seconds. The speed 
of the train in Km/h is: 

(a) 60 Km/h (b) 45 Km/h 

(c) 50 Km/h (d) 55 Km/h 

Ifa 110 metres long train passes a man walking at 
a speed of 6 Km/h against it in 6 seconds, it will 
pass another man walking at the same speed in the 
same direction in time of: 


(a) 9 : seconds (b) 10 2 seconds 


1 
(с) 8 seconds (4) 7 - seconds 


2 ; . 
A man performs is of the total journey by rail, = 


by tonga and the remaining 10 Km on foot. The total 
journey is: 

(a) 15.6 Km 
(c) 16.4 Km 


(b) 12.8 Km 
(d) 24 Km 
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EXERCISE-2 


(BaseD ON Memory) 





. Raman drove from home to a neighbouring town at 
the speed of 50 Km/h and on his returning journey. 
He drove at the speed of 45 Km/h and, also took 
an hour longer to reach home. What distance did he 
cover each way? 


(a) 450 Km 


(c) 900 Km 
(е) None of these 


(b) 225 Km 
(d) 500 Km 


[SBI PO Examination, 2008] 


. Pratibha covers a distance of 24 Km at the speed of 
8 Km/h and a distance of 18 Km at the speed of 9 
Km/h. Further, she coveres a distance of 12 Km at 
the speed of 3 Km/h. What is her average speed in 
covering the whole distance? 


(a) 8 Km/h (b) 5.5 Km/h 
(c) 3 Km/h (d) 6 Km/h 
(e) None of these 
[NABARD PO Examination, 2008] 


. A man walks at the speed of 5 Km/h and runs at 
the speed of 10 Km/h. How much time will the man 
require to cover the distance of 28 Km, if he coveres 
half (first 14 Km) of his journey walking and half 
his journey running? 


(a) 8.4 hours 
(c) 5 hours 
(е) None of these 


[Allahabad Bank SO Examination, 2007] 


. А car covers the first 35 Km of its journey in 45 
minutes and the remaining 69 Km in 75 minutes. 
What is the average speed of the car? 


(a) 42 Km/h (b) 50 Km/h 
(c) 52 Km/h (d) 60 Km/h 
(е) None of these 
[Bank of Baroda PO Examination, 2007] 


. Milind takes as much time in running 15 metres as 
a car takes in covering 40 metres. What will be 
the distance covered by Milind during the time the 
car covers 2 Km? 


(a) 1000 metres 

(c) 650 metres 

(e) None of these 
[OBC PO Examination, 2007] 


(b) 6 hours 
(d) 4.2 hours 


(b) 600 metres 
(d) 750 metres 


6. A 180 metre long train crosses a platform of equal 


length in 18 seconds. What is the speed of the train? 
(a) 22 m/s (b) 10 m/s 
(c) 15 m/s (d) 18 m/s 
(e) None of these 
[CBI PO Examination, 2007] 


. А car covers the first 30 Km of its journey in 45 


minutes and the remaining 25 Km ш 35 minutes. 
What 18 the average speed of the car? 
(a) 40 Km/h (b) 64 Km/h 
(c) 49 Km/h (d) 48 Km/h 
(e) None of these 
[Andhra Bank PO Examination, 2006] 


. A train passes two bridges of lengths 800 m and 


400 m in 100 seconds and 60 seconds. The length 
of the train is: 
(а) 80 т 

(с) 200 т 


(b) 90 m 
(d) 150 m 
[SSC (GL) Prel. Examination, 2005] 


. А train running at - of its normal speed reached 


a place in 22 hours. How much time could be saved 
if the train would have run at its normal speed? 
(a) 14 hours (b) 7 hours 
(c) 8 hours (d) 16 hours 

[SSC (GL) Prel. Examination, 2005] 


. A train, 150 m long, takes 30 seconds to cross a 


bridge 500 m long. How much time will the train 
take to cross a platform 370 m long? 
(a) 36 seconds (b) 30 seconds 
(c) 24 seconds (d) 18 seconds 
[SSC (GL) Prel. Examination, 2005] 


. If a train, with a speed of 60 Km/h, crosses a pole in 


30 seconds, then the length of the train (in metres) is: 
(a) 1000 (b) 900 
(c) 750 (d) 500 

[SSC (GL) Prel. Examination, 2005] 


. A 120 metre long train is running at a speed of 90 


Km/h. It will cross a 230 m long railway platform 
in: 


1 
(b) 9 - seconds 


(c) 7 seconds (d) 14 seconds 
[SSC (GL) Prel. Examination, 2005] 


4 
(a) ыг seconds 


13. 


14. 


15, 


16. 


17. 


18. 


19. 


20. 


A train is moving at a speed of 180 Km/h. Its speed 
(in metres per second) is: 
(a) 5 (b) 40 
(c) 30 (d) 50 

[SSC (GL) Prel. Examination, 2005] 
A car travels 10 metres in a second. Find its speed 
in Km/h. 


(a) 40 
(c) 48 


(b) 32 

(d) 36 
[SSC (GL) Prel. Examination, 2002] 
A man can reach a certain place in 30 hours. If he 


1 
reduces his speed by 15? he goes 10 Km less in 
that time. Find his speed per hour. 
(a) 6 Km/h 
(c) 4 Km/h 


1 
(b) 57 Km/h 


(d) 5 Km/h 
[SSC (GL) Prep. Examination, 2002] 
A 120 m long train takes 10 seconds to cross a man 
standing on a platform. What is the speed of the train? 
(a) 12 m/s (b) 10 m/s 
(c) 15 m/s (d) 20 m/s 

[SSC (GL) Prel. Examination, 2002] 
A train passes a man standing on a platform in 8 
seconds and also crosses the platform, which is 264 
metres long, in 20 seconds. The length of the train 
(in metres) is: 
(а) 188 m 
(c) 175 m 


(b) 176 m 

(d) 96 m 
[SSC (GL) Prel. Examination, 2002] 
A train moves at a of 180 Km/h. Its speed (in metre 
per second) is: 
(a) 5 m/s 
(c) 30 m/s 


(b) 40 m/s 
(d) 50 m/s 
[SSC (GL) Prel. Examination, 2002] 


5 
A car travelling at 7 of its actual speed covers 42 
Km is 1 hour 40 minutes 48 second. Find out the 


actual speed of the car. 


(a) 172 Km/h (b) 35 Km/h 


(c) 25 Km/h (d) 30 Km/h 

[SSC (GL) Prel. Examination, 2002] 
A train, 120 metres long, passes a telegraph post in 
6 seconds. Find out the speed of the train. 
(a) 60 Km/h (b) 72.5 Km/h 
(c) 80 Km/h (d) 72 Km/h 

[SSC Prel. (GL) Examination, 2002] 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
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A trains passes a telegraph post in 8 seconds and a 
264 m long bridge in 20 seconds. What is the length 
of the train? 
(a) 180 m 
(c) 164 m 


(b) 176 m 

(d) 158 m 
[SSC (GL) Prel. Examination, 2002] 
А 800 metres long train is running at a speed of 78 
Km/h. If it crosses a tunnel in 1 minute, then the 
length of the tunnel (in metres) is: 
(a) 700 m (b) 500 m 
(c) 400 m (d) 600 m 

[SSC (GL) Prel. Examination, 2003] 

A man covered a certain distance at some speed. 
Had he moved 3 Km/h faster, he would have taken 
40 minutes less. If he had moved 2 Km/h slower, 
he would have taken 40 minutes more. The distance 
(in Km) is: 


(a) 20 Km (b) 35 Km 


2 
(c) ет Km (d) 40 Km 
[SSC (GL) Prel. Examination, 2003] 
Two trains, one 160 m and other 140 m long, are 
running in opposite directions on parallel rails. The 


first train at 77 Km/h and the other train at 67 Km. 
How long will they take to cross each other. 


1 
(а) 7 seconds (b) 7 S ESO 


(c) 6 seconds (d) 10 seconds 

[SSC (GL) Prel. Examination, 2003] 
Two trains are running in opposite directions with 
same speed. If the length of each train is 120 metres 
and they cross each other in 12 seconds, the speed 
of each train (in Km/h) is: 
(a) 72 Km/h (b) 10 Km/h 
(c) 36 Km/h (d) 18 Km/h 

[SSC (GL) Prel. Examination, 2003] 
In what time a 100 metres long train will cross an 
electric pole if its speed be 144 Km/h? 


(a) 2.5 seconds (b) 5 seconds 
5 
(d) 3 4 seconds 


[SSC (GL) Prel. Examination, 2003] 


A car travelling at speed of 40 Km/h can complete 
a journey in 9 hours. How long will it take to travel 
the same distance with a speed of 60 Km/h? 


(a) 6 hours (b) 3 hours 


(c) 12.5 seconds 


1 
(c) 4 hours (d) 4 3 hours 


[SSC (GL) Prel. Examination, 2003] 
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28. 


29. 


30. 


31. 


32. 


33. 


A train running at speed of 120 Km/h crosses а 

signal post in 15 seconds. What is the length of the 

train in metres? 

(a) 300 m 

(c) 500 m 

(e) None of these 
[BSRB Bhopal PO Examination, 2000] 


A car finishes a journey in 10 hours at the speed of 
80 Km/h. If the same distance 18 to be covered in 8 
hours, then how much speed would the train gather? 
(a) 8 Km/h (b) 10 Km/h 
(c) 12 Km/h (d) 16 Km/h 
(e) None of these 

[BSRB Delhi PO Examination, 2000] 


Train ‘A’ leaves Mumbai Central for Lucknow at 
11:00 am, running at the speed of 60 Km/h. Train 
“В” leaves Mumbai Central for Lucknow by the same 
route at 2:00 pm on the same day, running at the 
speed of 72 Km/h. At what time will the two trains 
meet each other? 
(a) 2 am on the next day 
(b) 5 am on the next day 
(c) 5 pm on the next day 
(d) 2 pm on the next day 
(e) None of these 

[BSRB Patna PO Examination, 2001] 


Trains, A and B are travelling on the same route 
heading towards the same destination. Train B has 
already covered a distance of 220 Km before train A 
started. The two trains meet each other 11 hours after 
the start of train A. Had the trains been travelling 
towards each other (from a distance of 220 Km), 
they would have met after one hour. What 18 the 
speed of train B in Km/h? 

(a) 100 Km/h (b) 180 Km/h 

(c) 116 Km/h (d) Data inadequate 

(e) None of these 


(b) 200 m 
(d) Cannot be determined 


[SBI PO Examination, 2001] 
The speed of a car increases by 2 Km after every hour. 
If the distance travelled in the first hour was 35 Km, 
then what was the total distance travelled in 12 hours? 
(a) 522 Km (b) 456 Km 
(c) 556 Km (d) 482 Km 
(e) None of these 
[Bank of Maharashtra PO Examination, 2003] 
To get to a business meeting, John drove m miles 


in hours, and arrived 1/2 hour early. At what rate 
should he have driven to arrive exactly on time? 








m 2m 
(а) 2h 0) 2h41 

2m 2m- h 
“221 ши” 


[REC Tiruchirapalli Examination, 2003] 


34. 


35. 


36. 


37. 


38. 


39. 


A train, 300 m long, passed a man, walking along 
the line in the same direction at the rate of 3 Km/h 
in 33 s. The speed of the train is: 


(a) 30 Km/h (b) 32 Km/h 


(c) 25 Km/h (d) 35 Km/h 


[SSC (GL) Examination, 2010] 


Buses start from a bus terminal with a speed of 20 
Km/h at an intervals of 10 mins. What is the speed 
ofa man coming from the opposite direction towards 
the bus terminal 1f he meets the buses at an intervals 
of 8 mins? 
(а) 3 Km/h 
(c) 5 Km/h 


(b) 4 Km/h 

(d) 7 Km/h 
[SSC (GL) Examination, 2010] 
A 180 m long train crosses another 270 m long train 
running in the opposite direction in 10.8 seconds. If 
the speed of the first train is 60 Km/h, what 1$ the 
speed of the second train in Km/h? 
(a) 80 (b) 90 
(c) 150 (d) Cannot be determined 

[Gramin Bank U.P. (SO) Examination, 2012] 


Paschim Express left Delhi for Mumbai at 14:30 
hours travelling at a speed of 60 Km/h. August 
Kranti Express left Delhi for Mumbai on the same 
day at 16:30 hours travelling at a speed of 80 Km/h. 
How far away from Delhi will the two trains meet 
(stop-pages excluded)? 


(a) 500 Km 
(c) 360 Km 


(b) 480 Km 

(d) 240 Km 
[UPPCS Examination, 2012] 
A man starts from his home and walks 10 m towards 
South. Then he turns right and walks 6 Km, again he 
turns right and goes 10 Km. Finally, he turns right 
and walks 5 Km. At what distance is he from his 
starting point? 


(a) 31 Km (b) 2/101 Km 
(c) 1 Km (d) 25+ 4136 Km 


[UPPCS Examination, 2012] 
Car A runs at the speed of 65 Km/h and reaches its 
destination in 8 hours. Car B runs at the speed of 70 
Km/h and reaches its destination in 4 hours. What 
Is the respective ratio of distances covered by Car 
A and Car B? 
(a) 11:7 (b) 7:13 
(c) 13:7 (d) 7:11 
[Syndicate Bank PO Examination, 2010] 


40. 


41. 


42. 


43. 


44. 


45. 


Deepa drives а bike at an average speed of 30 
Km/h and reach her destination in 6 hours. Hema 
covers that distance in 4 hours. If Deepa increases 
her average speed by 10 Km/h and Hema increases 
her average speed by 5 Km/h, then what will be 
the difference in time taken by them to reach their 
destination? 


(a) 54 minutes (b) 1 hour 
(c) 40 minutes (d) 45 minutes 
[Syndicate Bank PO Examination, 2010] 
The ratio between the speed of a train and a car is 
16:15. Also, a bus covered a сэм of 480 Km 
in 8 hours. The speed of the bus is — the speed of 
the train. How much distance will the car cover in 
6 hours? 
(a) 450 Km (b) 480 Km 
(c) 360 Km (d) Cannot be determined 
[Bank of Baroda PO Examination, 2010] 
A 320 m long train moving at an average speed of 
120 Km/h crosses a platform in 24 seconds. A man 
crosses the same platform in 4 minutes. What is the 
speed of man in m/s? 
(a) 2.4 
(c) 1.6 


(b) 1.5 
(d) 2.0 
[Bank of Baroda PO Examination, 2011] 


24. 
The average speed of a car is 15 times the average 


speed of a bus. А tractor covers 575 Km in 23 hours. 
How much distance will the car cover in 4 hours if 


the speed of the bus is twice speed of the tractor? 


(a) 340 Km (b) 480 Km 
(c) 360 Km (d) 450 Km 
[Corporation Bank PO Examination, 2011] 


Train A crosses a pole in 25 seconds and another 
Train B crosses a pole in 1 minute and 15 seconds. 
Length of Train A is half the length of Train B. 
What 1s the respective ratio between the speeds of 
Train A and Train B? 


(a) 3:2 (b) 3:4 
(c) 4:3 (d) Cannot be determined 

[Union Bank of India PO Examination, 2011] 
A 240 m long train takes 40 seconds longer to cross a 
platform twice its length than the time it takes to cross a 
pole at the same speed. What 1s the speed of the train? 
(a) 6 m/s (b) 24 m/s 
(c) 48 m/s (d) 12 m/s 

[Dena Bank PO Examination, 2008] 
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А 200 m long train crosses a platform of double its 
length in 36 seconds. What 18 the speed of the train 
in Km/h? 


(a) 60 Km/h 
(c) 64 km/h 


(b) 48 Km/h 
(d) 66 Km/h 
[SBI PO Examination, 2008] 


A man walked at a speed of 4 Km/h from point A to 
B and come back from point B to A at the speed of 
6 Km/h. What would be the ratio between the time 
taken by man in walking from point A to B to point 
B to A? 
(a) 5:3 (b) 2:3 
(c) 2:1 (d) 4:3 

[Corporation Bank PO Examination, 2009] 


A bus started its journey from Ramgarh and reached 

Devgarh in 44 minutes with its average speed of 50 

Km/h. If the average speed of the bus 1s increased 

by 5 Km/h, then much time will it take to cover the 

same distance? 

(a) 40 minutes (b) 38 minutes 

(c) 36 minutes (d) 31 minutes 
[Corporation Bank PO Examination, 2009] 


The bus fare for one person is 3420 from Agra to 
Aligarh and train fare between the same places for 


one person is equal to 2 the bus fare for two persons 
4 


between the same places. What is the total fare paid 
by 2 persons traveling by bus and 4 persons traveling 
by train between the two places? 
(a) 73360 (b) 73460 
(c) 73440 (4) $3406 

[CBI (PO) Examination, 2010] 
Train A crosses a stationary Train B in 50 s and a 
pole in 20 s with the same speed. The length of Train 
A is 240 metre. What is the length of the stationary 
Train B? 
(a) 360 m 
(c) 300 m 


(b) 260 m 

(d) Cannot be determined 
[CBI (PO) Examination, 2010] 
A bike covers a certain distance at the speed of 
64 Km/h in 8 hours. If the bike was to cover the 
same distance in approximately 6 hours, at what 
approximate speed should the bike travel? 
(a) 80 Km/h (b) 85 Km/h 
(c) 90 Km/h (d) 75 Km/h 
[Punjab National Bank PO Examination, 2010] 
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52. 


53. 


54. 


55. 


56. 


57. 


58. 


If a distance of 50 m is covered in 1 minute, 90 m in 
2 minutes and 130 m in 3 minutes find the distance 
covered in 15 minutes. 


(a) 610 m 
(c) 1000 m 


(b) 750 m 
(d) 650 m 
[SSC Examination, 2014] 


Three men step off together from the same spot. Their 
steps measure 63 cm, 70 cm and 77 cm, respectively. 
The minimum distance each should cover so that all 
can cover the distance in complete steps is: 


(a) 9630 cm (b) 9360 cm 
(c) 6930 cm (d) 6950 cm 
[SSC Examination, 2014] 


A man travelled a distance of 80 Km ш 7 hours 
partly on foot at the rate of 8 Km/h and partly on 
bicycle at 16 Km/h. The distance travelled on the 
foot is: 


(a) 32 Km 
(c) 36 Km 


(b) 48 Km 
(d) 44 Km 
[SSC Examination, 2014] 


Two trains of equal length are running on parallel 
lines in the same direction at the rate of 46 Km/h 
and 36 Km/h. The faster train passes the slower train 
in 36 seconds. The length of each train 15: 
(а) 50 m (b) 72 m 
(c) 80 m (d) 82 m 

[SSC Examination, 2014] 


A car driver leaves Bangalore at 8:30 am and expects 
to reach a place 300 Km from Bangalore at 12:30 
pm. At 10:30 he finds that he has covered only 40% 
of the distance. By how much he has to increase the 
speed of the car in order to keep up his schedule? 


(a) 45 Km/h (b) 40 Km/h 
(c) 35 Km/h (d) 30 Km/h 
[SSC Examination, 2014] 


A train 300 m long is running with a speed of 54 
Km/h. In what time will it cross a telephone pole? 


(a) 20 seconds (b) 15 seconds 
(c) 17 seconds (d) 18 seconds 
[SSC Examination, 2014] 


A man is walking at a speed of 10 Km/h. After every 
Km, he takes a rest for 5 minutes. How much time 
will he take to cover a distance of 5 Km? 


(b) 50 minutes 
(d) 70 minutes 
[SSC Examination, 2014] 


(a) 60 minutes 
(c) 40 minutes 


59 


60. 


61. 


62. 


63. 


64. 


A train goes from Ballygunge to Sealdah at an 
average speed of 20 Km/h and comes back at an 
average speed of 30 Km/h. The average speed of 
the train for the whole journey is: 


(a) 27 Km/h (b) 26 Km/h 
(c) 25 Km/h (d) 24 Km/h 
[SSC Examination, 2013] 


A certain distance is covered by a cyclist at a certain 
speed. If a jogger covers half the distance in double 
the time, the ratio of the speed of the jogger to that 
of the cyclist is: 


(a) 1:4 
(c) 1:2 


(b) 4:1 
(d) 2:1 

[SSC Examination, 2013] 
The distance between places A and B is 999 Km. 
An express train leaves place A at 6:00 am and runs 
at a speed of 55.5 Km/h. The train stops on the way 
for 1 hour 20 minutes. It reaches B at: 

(a) 1:20 am (b) 12:00 pm 

(c) 6:00 pm (d) 11:00 pm 
[SSC Examination, 2013] 


If a boy walks from his house to school at the rate 
of 4 Km/h, he reaches the school 10 minutes earlier 
than the scheduled time. However, if he walks at the 
rate of 3 Km/h, he reaches 10 minutes late. Find the 
distance of the school from his house. 


(а) 5 Km (b) 4 Km 
(c) 6 Km (d) 4.5 Km 
[SSC Examination, 2013] 


Two trains are running at a speed of 40 Km/h and 
20 Km/h, respectively in the same direction. The 
fast train completely passes a man sitting in the slow 
train in 5 seconds. The length of the fast train is: 


(а) lm (b) 27 m 
(c) 277 m (4) 23 m 


[SSC Examination, 2013] 


A boy started from his house by bicycle at 10:00 
am at a speed of 12 Km/h. His elder brother started 
after 1 hour 15 minutes by scooter along the same 
path and caught him at 1:30 pm. The speed of the 
scooter was (in Km/h) 


(a) 4.5 


2 
(c) 25 


(5) 36 
(4) 9 


[SSC Assistant Grade III Examination, 2013] 


65. 


66. 


67. 


68. 


69. 


70. 


If a train runs at 40 Km/h, it reaches its destination 
late by 11 minutes, but if it runs at 50 Km/h, it is 
late by 5 minutes only. Find, the correct time for 
the train to complete its journey. 
(a) 19 minutes (b) 20 minutes 
(c) 21 minutes (d) 18 minutes 

[SSC Assistant Grade III Examination, 2012] 


P and Q are 27 Km away. Two trains with speeds of 24 
Km/h and 18 Km/h respectively start simultaneously 
from P and Q and travel in the same direction. They 
meet at a point R beyond О. Distance QR is: 
(a) 126 Km (b) 81 Km 
(c) 48 Km (d) 36 Km 

[SSC Examination, 2012] 
Two trains, A and B, start from stations X and Y 
towards Y and X respectively. After passing each 
other, they take 4 hours 48 minutes and 3 hours 20 
minutes to reach Y and X respectively. If train A is 
moving at 45 Km/h, then the speed of the train B is: 


(a) 60 Km/h (b) 64.8 Km/h 
(c) 54 Km/h (d) 37.5 Km/h 

[SSC Examination, 2012] 
A train covers a distance between station A and station 
B in 45 minutes. If the speed of the train is reduced 
by 5 Km/h, then the same distance is covered in 48 
minutes. The distance between stations A and B 15: 
(a) 60 Km (b) 64 Km 
(c) 80 Km (d) 55 Km 

[SSC Examination, 2012] 


А car covers Lof the distance from A to B at the 


speed of 8 Km/h, Tof the distance at 25 Km/h 


and the remaining at the speed of 20 Km/h. Find 
the average speed of the whole journey. 


(a) 12.625 Km/h (b) 13.625 Km/h 
(c) 14.625 Km/h (d) 15.625 Km/h 
[SSC Examination, 2011] 


Walking at 3 Km/h, Pintu reaches his school 5 
minutes late. If he walks at 4 Km/h he will be 5 
minutes early. The distance of Pintu’s school from 
his house is: 


(a) 5 Kin (b) 2 Km 
(c) 25 Ki (d) 5 Km 


[SSC Examination, 2011] 
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22 3 : ЭР 
А man driving at д^ his original speed reaches 
his destination 20 minutes later than the usual time. 
Then the usual time is: 


(a) 45 minutes 
(c) 75 minutes 


(b) 60 minutes 
(d) 120 minutes 
[SSC Examination, 2011] 


If A travels to his school from his house at the speed 
of 3 Km/h, then he reaches the school 5 minutes 
late. If he travels at the speed of 4 Km/h, he reaches 
the school 5 minutes earlier than school time. The 
distance of his school from his house is: 
(a) 1 Km (b) 2 Km 
(c) 3 Km (d) 4 Km 

[SSC Examination, 2010] 
Two places A and B are 100 Km apart on a highway. 
One car starts from A and another from B at the 
same time. If the cars travel in the same direction 
at a constant speed, they meet in 5 hours. If the cars 
travel towards each other, they meet in 1 hour. What 
18 the speed of the car running faster? 
(a) 60 Km/h (b) 50 Km/h 
(c) 40 Km/h (d) 32 Km/h 

[SSC Examination, 2010] 
A train travelling with a speed of 60 Km/h catches 
another train travelling in the same direction and then 
leaves it 120 m behind in 18 seconds. The speed of 
the second train is: 


(a) 26 Km/h (b) 35 Km/h 
(c) 36 Km/h (d) 63 Km/h 

[SSC Examination, 2010] 
It takes 24 seconds for a train travelling at 93 Km/h to 


cross entirely another train half its length travelling in 
opposite direction at 51 Km/h. It passes a bridge in 66 
seconds. What is the length of the bridge? (in metres) 
(a) 1065 (b) 1600 
(c) 1705 (d) 1580 
(e) None of these 

[IBPS PO/MT Examination, 2014] 
A person travels from P to Q at a speed of 40 Km/h 
and returns to О by increasing his speed by 50%. 
What is his average speed for both the trips? 
(a) 36 Km/h (b) 45 Km/h 
(c) 48 Km/h (d) 50 Km/h 
(e) None of these 

[IBPS PO/MT Examination, 2013] 
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77. 


78. 


79. 


80. 


81. 


The fare of a bus 18 $Х for the first five kilometres 
and $13 per kilometre thereafter. If a passenger pays 
32402 for a journey of 187 kilometres, what is the 
value of X? 


(a) 329 

(c) 336 

(e) None of these 
[IBPS PO/MT Examination, 2012] 


What 18 the speed of the train in Km/h? 


(b) 239 
(d) 331 


Statements: 


I. The train crosses an ‘x’ meter-long platform in 
‘n? seconds. 

П. The length of the train 15 ‘у’ meters. 

III. The train crosses a signal pole in ‘m’ seconds. 

(a) Any two of the three 

(b) Only II and III 

(c) Only I and III 

(d) АПТ, II and III 

(e) Question cannot be answered even with 
information in all three statements. 

[SBI Associates Banks PO Examination, 2011] 


The average speed of a train 18 5 times the average 


speed of a car. The car covers a distance of 588 Km 
in 6 hours. How much distance will the train cover 
in 13 hours? 


(a) 1750 Km 


(c) 1720 Km 
(e) None of these 


(b) 1760 Km 
(d) 1850 Km 


[IOB PO Examination, 2011] 


A car covers first 39 Km of its journey in 45 minutes 
and the remaining 25 Km in 35 minutes. What is 
the averagespeed of the car? 


(a) 40 Km/h (b) 64 Km/h 
(c) 49 Km/h (d) 48 Km/h 
(e) None of these 
[Andhra Bank PO Examination, 2011] 


The ratio of the speed of a bus to that of a train is 
15:27. Also, a car covered a distance of 720 Km in 
9 hours. The speed of the bus is 3/4 the speed of 
the car. How much distance will the train cover in 
7 hours? 


(a) 760 Km 
(c) 740 Km 
(e) None of these 


[Allahabad Bank PO Examination, 2011] 


(b) 756 Km 
(d) Cannot be determined 


82. 


83. 


84. 


85. 


86. 


87. 


The call rate of a SIM of Company A is one paisa 
forevery three seconds. Another SIM of Company 
B charges 45 paisa per minute. A man talked for 
59] secondsfrom the SIM of Company A and 780 
seconds from the SIM of Company B. What would 
be the total amount hespent? 


(a) 57.80 (b) 27.40 
(c) 27.46 (4) 27.82 
(©) 58.46 


[Allahabad Bank PO Examination, 2011] 


A 280-metre-long train moving with an average speed 
of 108 Km/h crosses a platform in 12 seconds. A 
man crosses the same platform in 10 seconds. What 
18 the speed ofthe man? 
(a) 5 m/s (b) 8 m/s 
(c) 12 m/s (d) Cannot be determined 
(e) None of these 

[Allahabad Bank PO Examination, 2011] 


The average speed of a car 18 $ times the average 


speed of a bus. A tractor covers 575 Km in 23 hours. 
How much distance will the car cover in 4 hours if 
the speed of the bus is twice the speed of the tractor? 
(a) 340 Km (b) 480 Km 
(c) 360 Km (d) 450 Km 
(e) None of these 

[Corporation Bank PO Examination, 2011] 


A car covers the first 39 Km of its journey in 45 
minutes and the remaining 25 Km in 35 minutes. 
What is the average speed of the car? 

(a) 40 Km/h (b) 64 Km/h 

(c) 49 Km/h (d) 48 Km/h 

(e) None of these 

[Punjab and Sind Bank PO Examination, 2011] 


A man crosses a stationary bus in 18 seconds. The 
same bus crosses a pole in 4 seconds. What is the 
ratio of the speed of the bus to the speed of the man? 
(a) 9:2 (b) 9:4 
(c) 18:5 (d) Cannot be determined 
(e) None of these 

[Syndicate Bank PO Examination, 2010] 


Train A crosses a stationary Train B in 50 seconds 
and a pole in 20 seconds with the same speed. The 
length of the Train A is 240 metres. What is the 
length of the stationary Train B? 


(a) 360 metres (b) 260 metres 
(c) 300 metres (d) Cannot be determined 
(e) None of these 

[CBI PO Examination, 2010] 


88. 


89. 


90. 


The ratio of the speeds of a car, a jeep and a tractor is 
3:5:2. The speed of the jeep is 250 percent the speed 
of the tractor, which covers 360 Km in 12 hours. 
What is the average speed of car and jeep together? 


91. 
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Three friends A, B and C start running around a 
circular stadium and complete a single round in 24, 
36 and 30 seconds, respectively. After how many 
minutes will they meet again at the starting point? 


(a) 60 Km/h (b) 75 Km/h (a) 12 (b) 6 
(c) 40 Km/h (d) Cannot be determined (c) 8 (d) 15 
(e) None of these (e) 18 


[CBI PO Examination, 2010] 


The ratio of the speeds of a car, a train and a bus 
is 5:9:4. The average speed of the car, the bus and 
the train is 72 Km/h together. What 18 the average 
speed of the car and the train together? 


(a) 82 Km/h (b) 78 Km/h 

(c) 84 Km/h (d) Cannot be determined 
(e) None of these 

[Punjab and Sind Bank PO Examination, 2010] 


A 180-meter-long train crosses another 270-meter 
long train running from the opposite direction in 10.8 
seconds. If the speed of the first train is 60 Km/h, 
what is the speed of the second train in Km/h? 


92. 


93. 


[IDBI Bank PO Examination, 2009] 


A bus started its journey from Ramgarh and reached 
Devgarh in 44 minutes at an average speed of 50 
Km/h. If the average speed of the bus is increased 
by 5 Km/h, how much time will it take to cover the 
same distance? 
(a) 40 minutes (b) 38 minutes 
(c) 36 minutes (d) 31 minutes 
(e) 49 minutes 

[Corporation Bank PO Examination, 2009] 
A man walked at a speed of 4 Km/h from point A to 
B and came back from point B to A at the speed of 
6 Km/h. What would be the ratio of the time taken 
by the man in walking from point А to B to that 
from point B to A? 


(a) 80 (b) 90 (a) 5:3 (b) 2:3 
(c) 150 (d) Cannot be determined (c) 2:1 (d) 4:3 
(e) None of these (e) 3:2 


[Allahabad Bank PO Examination, 2010] 


[Corporation Bank PO Examination, 2009] 
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EXPLANATORY ANSWERS 





Exercise- | 





Distance travelled 





. (b) Speed = 
р Time taken 


600 
- m/s 
(25) 


- ( oy 2j Km/h 








5x60 5 
= 7.2 Km/h. 


. (с) 80 Km/h means (ко 5 m/s. 


Required comparison is 80 x — :10 or, 20:9. 
10.2 


. (b) Mohan's speed = ( | Km/h = 3.4 Km/h 


Distance covered by him in 5 hours 

= (3.4 x 5) Km = 17 Km. 

. (a) Distance travelled by the train in 25 seconds at 72 
Km/h. 


-72x > x 25 = 500 m. 
18 


Length of the Bridge = 500 — length of train 
= 500 - 100 = 400 m. 
. (b) Let, the length of the train be x m. 


Total distance covered by the train = (x + 150) m. 


Speed of the train = 60 Km/h = 60 x Ll m/s. 


Since, Distance = Speed x time 
x + 150 = ~ x 18 = 300 
or, x = 300 — 150 = 150 m. 
Length of the train = 150 m. 
. (©) Distance of thunder-cloud 
— distance travelled by sound in 10 seconds 
= (330 x 10) metres = 3.3 Km. 
. (b) Speed of the train = 92.4 Km/h 


(оа х 5. m/s 
18 


- T mhs. 
Distance covered in 10 minutes or 10 x 60 (= 600) seconds 


= E х 600 = 15400 m. 


. (a) Distance of the sun from the earth 
(143 x 106 + 400 x 103) Km 
1434 x 10? Km. 
Time taken by light to travel from the sun to the earth 
= 7х 60 + 58 = 478 seconds. 
1434 x 10? 
478 
= 3 x 105 Km/s. 


1 


Velocity of light = 





60 
= 40 Km. 
Speed = рыш - 40 х 60 Km/h 
Time 40 
= 60 Km/h. | 
. (a) Distance covered in 2 seconds = — x4 
- 15 m. 4 
Dist 15 
Speed = Е = — m/s. 
Time 2 





= (5 x s Jenn = 27 Km/h. 


- (a) Here, s, = 30 and s, = 20. 


25,5, 
$ +5, 
_ 2x30x20 


30+20 


Average speed = 


= 25 Km/h. 


. (b) Here, s, = 16 and s, = 9. 


255,  2xl6x9 
$ +S, 16+9 





Average speed = = 11.52 Km/h. 


. (©) Let, the speed on the return journey be x Km/h. 


255 _2x64xx 





Then, 56 - 
Si 5, 64 x 
=> 7(64 + x) = 16x or, 9x = 448 
448 


x= EN = 49.78 Km/h. 


. (b) Here, s, = 10 and, 5, = 8. 


» g- 25m _2х10х8 _ 80 
та = = = 
казаа тта ат аат 9 








Km/h. 


Total time taken for the entire journey = — hours. 
Total distance covered 


Average speed x total time taken 


80 9 
= —x— = 40 Km. 
9 2 


. (c) Here, s, = 64 and s, = 80. 





255, _2х64х80 
Average speed = = 
$ +5, 64 +80 
= 71.11 Km/h. 


. (b) Here, s, = 50, s, = 70 and T = 6. 


The length of the journey is 


= r| 2% = 227) - 175 Km. 
Sj S, 50-70 


Rakesh's speed _ т, _ 46 _ 4 
Suresh’s speed JT V 3 














Suresh’s speed = : Rakesh's speed 


- 1x16 = 12 Km/h. 


18. (c) Here, x, = 225, x, = 370, Т, = 3 · 5 and T, = 5. 


x +x, 2254370 
T+T, 3-5+5 
= 70 Km/h. 





Average speed of train = 











3 
19. (b) Here, x, = 6, x, = 8, x, = 32, s, 2” 


52 = 2 and $; = 8. 
Average speed of the man 








_ м+х+ж | 648-32 
м №№ 6 6832 
5 5 5, 32 2 8 
46 .5 
= —=3- Km/h. 
12 6 
30 45 
20. (a) Here, T, = 60’ T, = 607 
T, = 2, s, = 40, 


$5 = 60 and s, = 70. 
The average speed of the car 
S,T, +s T, + 5,1, 
T, «T, «T, 


40x 20 +60x 2 +70х2 
60 60 


30 45 

— + — 

60 60 
63 Km/h. 





+2 


1 


21. (b) Here, change in time = 20 and 2-1 р 


We have, change in time = (2-1) x original time 


a 
Change in time 
2! 

а 


= ис = 60 minutes. 


(>) 


22. (a) Here, difference in speeds = 4 — 3 = 1 


— Original time = 


difference in time — 5 


and, product of speed 2 4 x 3 = 12. 
We have, 


Product ofspeed _ Difference of speed 





d Difference of time 


— d = Product of speed х | Difference of time 


=12x “2 =6 Km. 


Difference of speed 


23. 


24. 


25. 


26. 


27. 
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(c) Here, difference in speed = 30 - 20 = 10. 


difference in time = 2 +1 : -4 


and, product of speed = 20 x 30 = 600. 





We have, Product of speed _ Difference of speed 
d Difference of time 


= а = Product of speed х | Difference of time | 


Difference of speed 


- 600 x хот 240 Km. 
10 


(а) Mohan's speed in the first case = i Km/h. 


Mohan's average speed in the second case 
255, 2x3x4 24 





Km/h. 
Si 5, 3-4 7 
24 1 
Difference of speed = 72% =—, 
2 7 14 
7 24 
Product of speed = dg = 12 


and, difference of time = 2. 
We have, 
d podustot speed | Difference of time | 


Difference of speed 


2]12x 1050) = 28 Km. 
114 
(b) Let, the slower speed = s Km/h. 


Since the distance travelled is same in both the cases, 


therefore: 
8 2. > s ХТ =s, XT. 
"T 51 ] 92 2 
1 


> sx8=(s+5)x 2 


=> 245 = 20(5 + 5) 
=> 5 = 25 Km/h. 
(с) Неге, 5, = 42 апа 5, = 28. 
8 42 


Stoppage time/h 


1 
5 hour = 20 minutes 


(b) We have, speed of the train 


_ Length of the train + length of the platform 





Total time taken in crossing the platform 
5 _ Length of the train + 130 

18 _ 15 

— Length of the train = 250 - 130 = 120 m. 


— 60x 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


(a) Speed of the train 
Length of the train 


Time taken in crossing the post 





= Length of the train = Speed of the train x Time taken 


in crossing the post 
- (se) = 135 m. 
18 


(b) Time taken in crossing the telegraph post 
Length of the train 
E Speed of the train 








135 135x18 
- z5 = 9 seconds. 
54x > 54x5 
18 
(c) Speed of the train 
Length of the train 





Time taken in crossing the man 


169 80 m/s = (Зэ ка 





1 
о 
я 


18 9 
= 32 Km/h. 
(a) Time taken in crossing the platform 
Length of the train + Length of the platform 
Speed of the train 


_ 2804220 _ 500x18 


20:20 26039 


18 
(b) We have, 


Speed of the train 
Length of the train + Length of the platform 


Time taken in crossing the platform 


50 + 100 
= — = 15 seconds. 
10 
(b) Here, L, = 300 m, L, = 200 m, 


90 Km/h and s, = 60 Km/h 








= 30 seconds. 





Il 


5 
1 
51-5) = 90 — 60 = 30 Km/h = 30 x = mis 


Time taken 1+1, Е 300 + 200 








5-5 39x > 
18 
500 x18 
= 5 = 60 seconds. 
30х5 


(c) Let, the speed of each train be x m/s. 
We have, L, = L, = 135 m and s, = s, =x m/s 








1+1, 
Therefore, time taken = 0 
Sj +5, 
135 +135 270 
> 18 = or, x = m 
х+х 2х18 
270 18 


= — x — Km/h = 27 Km/h. 


2x18 5 


/8 


35. 


36. 


37. 


38. 


39. 


40. 


(c) Here, L, = 150 m, L, 2 0, s, = 95 Km/h and s, 


5 Km/h. 
51 — 52 = 90 Km/h = 90 x авд = 25 m/s. 


Time taken = Laks = а 6 seconds. 


5—5 


1 2 


(b) Here, L, = 100 m, L, = 0 and s, = 6 Km/h. 
Let, s, 2 x Km/h. 


Then, s, + s, = (x + 6) Km/h = (x + 6) 2 m/sec. 











Time taken = Dith, 
S T5 
18 100 
E E 5 
х+6) = 
( Ai 


x = 100 – 6 = 94 Km/h. 
(c) Relative speed = (50 — 30) Km/h = 20 Km/h 


= 90x. - 30 m/s. 
18 9 
Distance covered in 18 sec at this speed 


E LESE = 100 m. 


Length of the faster train = 100 m. 
(a) Speed of the faster train 


(+1. TT) (130-110Ү 6043 
-| 2 | TT, }-( 2 154) 
= 42 m/s. 

Speed of the slower train 
“(14-44 (1Т,-1, | (130+110)( 60-3 

1 ns 

= 38 m/s. 

(c) Speed of the faster train 


-1(1:1, не] 
ТТ, 18х9 


90х27 


18х9 
Speed of the slower train 


idi s -ө(16:3| 
ТТ, 18х9 


90х9 
18x9 | 
(a) Time from 5 аш to 6.30 am = 1 5 hours. 











= 15 m/s. 








= 5 m/s. 





Therefore, distance of meeting from station 


_ [9х5 ХТ Km 
8, — 8 





41. 


42. 


43. 


44. 


45. 


46. 


Also, time of their meeting 


- SLM hours 
55-5 





60х Е 
= 2 | hours 
75-60 


= 6 hours after 6.30 am 
That is, 12.30 pm 


(c) Time from 7 am to 8 am = 1 hour. 
Therefore, time of their meeting 


8 +55 


100+ 25 х1 
= | |һошѕ 
20+25 


= 3 hours after 7 am. 
i.e., 10 am. 


(a) Time from 9 am to 11 am = 2 hours. 
Therefore, distance of meting point from station A 


ze d+s,T Km 
$ +8, 


Е (212-9752 








50+60 


(b) Distance between Mumbai and Pune 


=а| 3$ | Km 
5—5 


60+40 
- 2 


) Кт =150 Кт. 





Кт = 100 Км. 
m] 


3 3 3 3 
} | } hours 
(2 20 30 2. 


2 hours 
5 





(b) Total time taken — 


12 

3/5 
= 20 Km/h. 

(d) Let, the distance between P to R 2 x Km 


ар 





Average speed = | | кл = 





Рш------ХХ5------»КЯЖж--21-х--9- 0 





Then, = Иры: 
4 4 
7х 22x3x21 
x = 18. 


(a) Let, the speeds of the boy and the car by x Km/h 
and y Km/h, respectively. 


124000 36/1000 
№ ^^ ty 


Then, 





47. 


48. 


49. 


50. 


53. 


54. 


55. 
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(b) Let, the required speed be x Km/h. 





Then, 2х64хх 6 
64- х 
5 128x = 64 х 56 + 56x 
үе == = 49.77 Km/h. 


(b) Due to stoppages, it covers 9 Km less per hour. 


64 x 56 . 
minutes 





Time taken to cover 9 Km = 


= 10 minutes. 
So, the bus stops for 10 min. рег hour. 
(a) Let, the boys meet after first has written x lines 
Then 2nd has written 817 — (x + 1) = 816 — x lines 





Then, а. BIOS 
200 150 
x = 466.28 


Two boys will meet on 467th line. 


(a) Distance travelled in 2 minutes 


Distance covered in 1 h -(3 x “| Km = 45 Km. 


Speed of the train = 45 Km/h. 


(a) Let, x Km/h be the speed of the train 


5 


6) х x 5 = 100 
18 





> (x 


=> х= 78 Km/h. 
Let, the speed of the саг be y Km/h. 





=> (78 ух Š x6 = 100 => у= 18. 


(a) Speed of the first тап = 32 Km/h. 

Time taken = 192 + 32 = 6 hours. 

Second man covers 192 Km in 3 hours. 
Speed of the second man = 192 + 3 

= 64 Km/h 

Ratio = 32:64, or 1:2, 

(c) Let, the length of another train 2 x m 

Their relative speed = (62 + 40) Km/h 





5 
= (102% J mis 2277 
18 3 


250+х 3(250 + x) 
= EA 
inf 85 
3 

250 + x = 510 

x = 260 

Length of another train = 260 m. 





8 





Yu 
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56. (b) Let, the length of the train be x metres and its speed 


57. 


58. 


. (d) Total times taken - uw go 


by y metres/sec. 








Then, Х 215 э уз = 
y 15 
Now, x+100 айр О tai 
25 15 


: 1504100 
(b) Relative speed. = (=) m/s. 


25 m/s. 


(2s x З| Km/h 


ll 


= 90 Km/h 
Speed of second train = (90 — 30) Km/h 
= 60 Km/h. 


2 
(c) Distance already covered = E -9 Km 


Time spent = 5x45 minutes = 30 minutes. 


Distance left = (12 — 9) Km 
=3 Km 
Time left = (45 — 30) minutes = 15 minutes 


Required speed = = 4 Km/h = 12 Km/h. 
15/60 


59. (a) Let, the speed of the train in Km/h - x. 
Then, relative speed = (x + 6) Km/h 


5 
= (x + 6) х — m/s. 
( ) T 


5 
(х+6)х — хб= 110 
18 
х = 60 
Speed of the train = 60 Km/h. 
60. (d) Let, the speed of the train 2 x Km/h. 
Relative speed = (x + 6) Km/h 





5 
= (x + 6) х —m/s. 
( ) TS 


(x + 6) x = x 6= 110 
18 
x = 60 
Speed of train = 60 Km/h for the person, 
Relative speed = (60 — 6) Km/h 


dae. mjs = T5 m/s: 
18 


Time taken to cross the second person 
110 22 1 
= —— =——=7-— seconds. 
15 3 3 
61. (d) Let, the total journey be x Km. Then, 
2 9 
—х+—х+10 =x 
15 20 
8х + 27x + 600 = 60x 
х=24 
Total journey = 24 Km. 


у] 





ExERcIsE-2 
(BASED ом Memory) 





. (a) Let, the distance covered by him each way be x Km 


x x 10x- 9x 


у = 1; x = 450 Km. 
45 50 450 





24 18 2 
E = 9 hours. 


Total dist 
Average speed = OEC UOS. 








Total time 
ВТ: жи 
14 14 28+ 14 
. (d) Total time required = —4 шоог = 4.2 hours. 
5 10 10 
. (c) Required average speed 
_ (35+ 69) _ 10x60 a m 
(45+ 75) 120 
60 


15 


. (d) Required distance = 2000{ 22] = 750 т 


180- 180 290 


6. (e) The required speed = 
7. (e) Average speed 


Total distance travelled 





~ Time taken to travel the distance 
_ (30+25) 55x60 41 Km/h 
(45-35) 80 4 i 
60 








8. (c) Let, the length of the train be x metres. 
The distance of (x -- 800) metres is covered 
in 100 seconds. 
The distance of (x -- 400) metres iscovered 
in 60 seconds. 
х+ 800 x+ 400 
100 600 
=> 3(х + 800) = 5(х + 400) 
> 2x = 400 > x = 200 














10. 


. (©) Let, the normal speed of the train be x Km/h. 


Let, the distance of k Km be covered by the 
train in 22 hours running at the speed of 
7 


— x Km/h. 
11 


22x ша k=>k= 14x 


= The train would have taken 14 hours if it would 


have run at its normal speed. 


(c) In 30 seconds, the train covers a distance of 
150 + 500 = 650 m. 
To cross a platform 370 m long, the train will 
have to cover a distance of 
370 + 150 = 520 m. 
Now the distance of 650 m is covered by the 





train in 30 seconds. 


. The distance of 520 metres is covered by the 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


train in 2 520 = 24 seconds. 
650 


(d) Distance covered in one hour = 60 Km. 
= Distance covered in 3600 seconds = 60000 m 
= Distance covered in 30 seconds 
- шин, 30 = 500 м. 
3600 
(d) Distance to be covered by the train 
= 120 + 230 = 350 m 
Distance of 90 Km is covered by the train in 
one hour 
i.e., Distance of 90000 m is covered by the train 
in 3600 seconds 


i.e., Distance of 350 m is covered by the train in 


3600x 350 36х 35 
90000 90 


(d) 180 Km/h 
= 180000 m/360 seconds 


10x 18 





- 14 seconds 


— 50 m/s 





(d) Speed in Km/h = = 36 Km/h. 


(d) 30 х5-30х = 5= 10 


10х 15 _ 
30 





1 
Or, (s) =10 ог, S= 
15 
Hence, required speed = 5 Km/h. 
120 
(a) Speed of train — T6 = 12 m/s. 


: 264 
(b) Speed of train = ——— = 22 m/s. 
20-58 


Hence, length of train = 22 x = 176 m. 


18. 


19. 


20. 


21. 


22. 


24. 


25. 


26. 


27. 


28. 
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(d) Speed of the наш = 180 Km/h 

= 180000 m/3600 sec. 
= 50 m/s. 

(b) Let, the actual speed of the car be x Km/h. 


If the speed of the car is x Km/h, then running at this 


speed, the distance of 42 Km is covered in 1 hour 40 minutes 


48 seconds, 1.е., 1 hour 40 > minutes, 1.е., PE hours 


75 | 5х 
42 x — Km/h, that is, 25 Km/h = — 
126 7 
5x 
25 - F => х=35 Kmh. 


(d) Speed of the train = 120 m/6 sec 

= 7200 ш/360 sec. 
= 72000 m/3600 sec 
= 72 Km/h. 


(b) Let, the length of the train be x metres. It passes a 
telegraph post in 8 seconds. 


A distance of (x + 264) metres is covered by the x metres 
long train in 20 seconds 








x x*264 NET 
8 20 
(b) 78 x Š = Length of (train + tunnel) 
18 60 


5 
or, 78 x = x 60 = 800 +x 


or, 1300 — 800 =x ог, x = 500 m. 


160—140 300х18 
144x5 





(b) Required time = = 
(7--67)х 


= 7.5 seconds. 


(с) Suppose, the speed of the train is V m/s 





120+ 120 
Then: ig uc ce ош? 
12 
18 
or, xt or 
Or, V = 36 Km/h. 
| : 100 100 
(a) Required time = - = 2.5 seconds. 
5 40 
144x — 
18 
(a) For same distance, we have 
= Р, 
Vt, 40x 9 
ог, „= Гаж “боо. = 6 hours. 


5 
(c) Length of the train = 120 x is x 15 
= 500 m. 
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29. 


30. 


32. 


33. 


34. 


35. 


36. 


(e) Distance travelled by the car = 80 x 10 
800 Km. 


Speed = x = 100 Km/h 


Speed gain = 100 — 80 = 20 Km/h. 
(b) Distance covered by train A before the train B leaves 
Mumbai Central = 60 x 3 = 180 Km. 

Time taken to cross each other 


180 
=— = 15 hours 
12 


Required time = 2 pm + 15 hours 
= 5 am on the next day. 


(e) This is the problem of arithmetic progression with 
the first term a = 35, common difference d = 2, and 
total number of terms (л) = 12. The sum of this series 
will be the total distance travelled. 





12 
Sum S, = ;Da* (n- Dd]- [70+ 11x 2] 





с 
2 
1 Е 
(c) т miles іп h- a= ЕЕ hours 


2 
——" miles per hour. 
2h- 1 
(d) Let, the speed of the train be x Km/h 
Relative speed = x – 3 Km/h 


Distance covered in 33 $ = 300 m 


300x 3600 
~ =x-3 
33x 1000 
> PON =x-3 
11 
> х= 32.8 132353. Km/h 
11 11 


(c) Let, the speed of the man be x Km/h 
Relative speed = 20 + x 
— Distance covered at (20 + x) Km/h in 8 minutes. 

= Distance covered at 20 Km/h in 10 minutes. 

Solving we get x = 5 Km/h 

(b) Let, the speed of the second train be x Km/h. 
Relative speed = (x + 60) Km/h 
and the total distance 


1804- 270 450 
= — < Km= = 
1000 1000 





10.8 
A90. (x+ 60)x 
1000 60x 60 
т "TT 450x 60x 60 — 156 
3 = 108x1000 ^ 
x = 150 — 60 
= 90 Km/h. 
37. (b) Let, both the trains will meet at x Km far away from 
Delhi. 
Then, as per the question: 
“ош ed 
60 80 
> 80x — 60x 22 x 80 60 
> 20x = 2 x 80 x 60 
x = 480 Km. 
38. (c) 
E 
D sem -- A Home » 
2 2 
© © W E 
e 6 Km В 5 
AE = 1 Km 


39. 


40. 


41. 


42. 


(c) Distance travelled by Car А = 65 х 8 = 520 Km. 
Distance travelled by Car B = 70 x 4 = 280 Km. 


Ratio = 229 = 13:7 
280 


(a) Distance = 30 x 6 = 180 Km 


180 
Speed of Hema = s = 45 Km/h 


Speed of Deepa, after increasing average speed 








180 1 
= = 4—h =4 hours 30 minutes 
30- 10 2 
Speed of Hema, after increasing average speed 
3 
- 189 = 3—1 = 3 hours 36 minutes 
45+ 5 5 


Difference = 4 hours 30 minutes — 3 hours 36 minutes = 
54 minutes 


480 
(a) Speed of bus = z = 60 Km/h 


| 60х 4 
Speed of train = тогтох 80 Km/h 


Speed of train:Speed of саг = 16:15 
0 
Speed of car = " x 15 = 75 Km/h 


Distance covered by car in 6 hours 2 75 x 6 2 450 Km 
(d) Speed of the наш = 120 Km/h 


1 


120 х = m/s 
18 


100 
— m/s 
3 
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Suppose, the length of the platform = x m. 47. (b) From point A to В, speed = 4 Km/h. 
Then, From point В to A, speed = 6 Km/h. 
x-320 _ 24 Ratio of required time = 4:6 = 2:3. 
100 Е 48. (a) Distance between Ramgarh and Devgarh 
3 _ 50х 44 _ 110 
=> 3(х + 320) = 100 x 24 n Ре 
= x + 320 = 800 If average speed of the bus is increased by 5 Km/h, then 
=> х= 800 - 320 = 480 т the speed of the bus = 55 Km/h 
Hence, speed of a man Required time = Distance 
480 Speed 
= m/s = 2 m/s 
4x 60 110 60 
= ——x — = 40 тіп 
43. (c) Average speed of а tractor 3 55 
575 49. (а Bus fare = $420 


Train fare = 420 x 2x 2 = 3630 
The speed of a bus in an hour = 25 x 2 = 50 Km 4 


Total fare = 2 x 420 + 4 x 630 

















: 9 
The speed of a car in an hour = 50 х mm 90 Km = 840 + 2520 = $3360 
So, the distance covered by car in 4 hours is 50. (a) If the length of train B is x m, then speed of train 
90 x 4 = 360 Km 240 + х 240 
=> = — 
44, (a) Let, the length of Train B = x m. 50 20 
x 
Then the length of Train A = 2 m — P 12 
ы 240 + x = 600 
Speed of Train A = de mc ise T249 
25 50 x = 360 m 
Speed of Train B = x 51. (b) Total distance = 64 x 8 = 512 Km 
75 512 
3 Now, speed = ue z 85 Km/h 
Ratio of speed = А _ 50 tmn 3:2. 52. (a) Distance covered in 2nd minute = 90 — 50 = 40 
B Xx 50 metres 
75 Distance covered in 3rd minute 2130 — 90 2 40 m 
45. (d) Suppose, the speed of the train = x m/s <. Required distance = 50 + 40 x 14 
240 40 240-- 480 = 50 + 560 = 610 т 
NY niodo dE Cd 
x x 53. (c) Required distance = ГСМ of 63, 70 and 77 ст 
240 4 40x - 720 = 6930 cm 
40x — 720 — 240 7| 63, 70, 77 
40х = 480 9,10, 11 
х= 20 —12т% ^ LCM=7x9x10x11= 6930 
. 54. (a) Let the journey on foot be x Km. 
or Distance = 2 x 240 m = 480 m 
. Journey on cycle = (80 — x) Km 
Time - 40 s р A 
480 Now, according to the question, 
Speed = —— = 12 m/s x 80-х 
40 =+ =7 
8 16 
1 200-- 400 00 = 
46. (a) Speed of the train = = 22 > See =7 
36 36 16 





50 50:18 => х-80-16х7-112 
x m/s = х? 5 = 60 Km/h. => x-112-80-232Km 
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55. (a) Let, the length of each train be x metres. 
Relative speed = (46 — 36) = 10 Km/h 





-110 2 m/sec — 25 m/sec 
10 9 


Time taken in crossing each other 
. Length of both trains 





Relative speed 
2x 

7:95 
9 


> 36 


> 2x =36x 2 =100 


100 
x- a =50 metres 


56. (d) Distance covered by the car in 2 hours 
_ 300 x 40 
111100 
Remaining distance = (300 — 120) = 180 Km 
Remaining time = (4 — 2) = 2 hours 


-120 Km 





Required speed = e) -90 Km/h 


Original speed of car — (22) =60 Km/h 


-. Required increase in speed = 90 — 60 = 30 Km/h 
57. (a) Speed of the train = 54 Km/h 


QR m/sec =15 m/sec 


Length of trains 





Required time = - 
Speed of train 


= m) = 20 seconds 
15 


58. (b) Time taken in covering 5 Km 
= 2 = T hour =30 minutes 
10 2 
That person will take rest for four times. 
Required time = (30 + 4 x 5) minutes = 50 minutes 
59. (d) Quicker Method: 
Required average speed 
. 2x30x20 2х30х20 
30-4 20 50 


60. (a) Let, the speed of cyclist be x Km/h and time be ¢ 
hours. 


-24 Km/h 





Required ratio — :х =1:4 





2x2t 
61. (a) Time taken in covering 999 Km 


PELLENTE hrs 
55.5 


Required time = 18 hours + 1 hour 20 minutes = 19 
hours 20 minutes, i.e., 1:20 am 


62. (b) Let, the distance of the school be x Km. 
Now, according to the question, 








x x 20 

3 4 60 
5 1 > 22 4 Кш 
12 3 3 


63. (c) Relative speed = (40 — 20) = 20 Km/h 
_ 20х5 
18 


m/s. 








250 7 
г. Length ofthe faster train = 205 x5m = =27—m 
18 9 9 
64. (c) Distance covered by cycling in T hours 
= Distance covered by scooter in 21 hours 


> Жы Кышы” 
2 4 


120700. ие 
9 go d 





65. (a) 40 km/h = A Kmiminute - + Km/minute 


50 km/h = 22 - 2 Km/minute 
60 6 


Let, distance be x Km and the actual time be ¢ minutes, 
Then, according to the question, 


X 
са (1) 
3 
x 
aaa (2) 
6 


By equations (1) and (2), we have 


3x бх _ 


6 
25-35 
15x -12x 26 
10 
=> 3x=60 Km 


=> x=20Km 
From equation (1), 

ыг -1-11 

2 


22200600 





=> t=(30-11)=19 minutes 


66. (b) 


Р Q R 


Let the trains meet after / hours. 





Now, according to the question, 
24t — 18t 2 27 70 


t 2 2 hours 
6 2 


ок =18r=(18x2]=81 Km 





6t =27 








67. (с) Speed of train A = x Km/h 
Speed of train B = y Km/h 


























= 54 Km/h 
68. (a) Let, the distance between stations be x Km. 
Therefore, 
: x 4x 
Speed of train = 45 xc Km/h 
60 
Now, according to the question, 
x _48 
х _5 60 
72. 
ЭР Ж э qiio cds 
4x-15 5 


=> х= 60 Km 
69. (d) Let, the total distance be 1 Km. 

















] 1 
1 rv Pos 
Total time — + + 5 10 
5x8 10x25 20 
Time = Distance 
Speed 
10-2-1 
qo uS SENEC 
40 250 20 
.1,1,7 2544435 64 
40 250 200 1000 1000 
8 
= — hours 


125 
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Total distance 
Average speed = ——— — —— 
Time taken 


- = =15.625 Km/h 


. (b) Let, the distance of school be x Km. 


Then, according to the question, 








x x 10 
3 4 60 
4х-3х 1 x 1 
12 6 12 6 
=> x=2 Km. 


. (b) Speed and time are inversely proportional for a fixed 


distance. 


4 of usual time — usual time = 20 minutes 


=> Usual time x i -20 


Usual time = (3 x 20) = 60 minutes 


Alternative Method: 


Let, the original speed be x Km/h and the usual time be 
y hours. 


Now, according to the question, 


Жо 
У 1 vrs 


=> 4у=3у+1 > 4y-3y-l 


=> y=1=60 minutes 
(b) Let, the required distance be x Km. 


Time taken in travelling with the speed of 3 Km/h = й hours 


Now, time taken in travelling with the speed of 


4 Km/h = - hours 
Now according to the question, 


Neige 8 
374 


>%-Ž=5+5=10 
3 4 


3 4 
2-0! 
12 6 
x = 2 Km. 
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73. 


74. 


75. 


76. 


77. 


(a) Let the speeds of the cars starting from A and B be 
x Km/h and y Km/h respectively. Now, according to the 
question, 


Case I: When both the cars are running inthe same direction 
Relative speed = (х- y) Km/h 

5x- 5y = 100 (1) 
Case II: When both the cars are running inthe opposite 
directions 
Relative speed = (x + y) Km/h 

(x y) x1 = 100 
=> х+у= 100 4402) 
Now, solving Eqn. (1) and Eqn. (2), we have 

x = 60 and y = 40 
Therefore, speed of the faster car is 60 Km/h 
(c) Speed of train 2 60 Km/h. 


M NL NNI m/s 
18 3 


Let the speed of the second train be x m/s. 


Since, both trains are going in same direction. 
50 
Relative speed = Е - J m/s 


Now, according to the question, 
120 











—— =18 
50 
—-x 
tud 
50 20 
——-—x-2— 
3 3 
391.40 10 m/s 10:27 36 Km/h 
3. 3 5 





(a) Relative speed = 93 + 51 =144 x 2 = 40 m/s 

Total length of the two trains = 40 х 24 = 960 metres 
Length of the first train = 960 x = 640 т 

Let the length of the bridge be x m. 
640 +x =93x 65 


Solving, we get x = 1065 
(c) Speed of the man from P to О = 40 Km/h 





Speed of the man from Q to Р- i лг =60 Km/h 
Average speed = 20586 = 48 Km/h 
40 + 60 


(с) Let the fare of first five kilometres be x. 
Total distance 2 187 Km 
Remaining distance = 187- 5 = 182 Km 
Now, x 4 182 x 13 2 2402 

x = 2402 - 2366 = 336 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


88 


(e) Speed of the car — = =98 Km/h 


Speed of the train - 10, 98 =140 Km/h 

7 
Distance covered by the train in 13 hours = 140 x 13 
= 1820 Km 


Total dist d 
о = otal distance covere 





Total time taken 
_ 39+25 _ 64х60 
45+35 80 
60 


= 48 Km/h 








Distance covered 720 
Time Taken 9 
= 80 Km/h 


(b) Speed of the car - 





Speed of the bus = E = 60 Km/h 


Speed of the train = 2 х | -180 Km/h 


Distance covered by the train in 7 hours = (7 x 108) 
= 756 Km 


(d) Total amount spent = ЗЭХ (49 ла paisa 
з 60 
= (197 + 585) paisa 
= 782 paisa = $7.82 


(b) Speed of the train = 108 Km/h ов) m/s 


Let, the length of the platform be x m, then 
х+280 _ 
Я 

=> x+280=360 
=> x = (360 - 280) = 80 m 


The man’s speed = Distance zem 8 m/s 
Time 10 


30 








Distance 575 


Time 23 
Speed of the bus = 50 Km/h 


(c) Speed of the tractor — -75 Km/h 


Speed of the car = 2 х50 =90 Km/h 


Distance covered by the car in 4 hours = 4 x 90 
= 360 Km 


total dist 
(d) Average speed = total distänee 
total time 


Total time = 22 + 22 = 3 hours and 
60 60 4 
Total distance = 39 + 25 = 64 Km 


шилж E 48 Km/h 


3 








Average speed 


86. 


87. 


88. 


(a) Let the length of the bus = / units, then 


Speed of the man = unit/seconds 


Speed of the bus = 2 unit/seconds 
4 
18 


(a) Speed of train А- B =12 m/s 


Their ratio = 29:2. 


ARIS 


In 50 seconds, the train covers 50 x 12 = 600 m 
Length of train B = 600 — 240 = 360 m 


(a) Speed of the tractor = -30 Km/h 


Speed of the jeep -2x30 = 75 Km/h 


Speed of the саг = 2x30 = 45 Km/h 


Required average speed of the car and the jeep 


=(75+45) = «120 = 60 Km/h 


89. 


90. 


91. 


92. 
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(c) Let the speeds of the car, train and bus be 5x Km/h, 
9x Km/h and 4x Km/h, respectively. 


а Km/h 


Also, бх = 72 => х= 12 Km/h 
Average speed of the car and the train together is 





Their average speed = 


5x+9x 





7x =7х12 = 84 Km/h 





(b) Relative speed of the two trains 


1804270 |, _ 4500 
10.8 180 


m/s 





_ 4500 
108 
Speed of the second train = 150 — 60 = 90 Km/h 





x > Km/h =150 Km/h 


(b) The least time interval after A, B and C can meet 
will be the LCM of time taken by them separately, 


i.e., 360 seconds = 6 minutes. 
(a) Distance = a х50= x55 


x = 40 minutes 
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Boats and Streams 


Some Important Terms 


1. Still Water: If the speed of the water in a river 1s 
zero, it is called, ‘still water’. 


2. Stream: If the water of a river is moving, it is called, 
a stream’. 

3. Upstream: If a boat (or a swimmer) moves against 
a stream, i.e., in the direction is opposite to that of 
the stream, it is called, ‘upstream’. 

4. Downstream: If a boat (or a swimmer) moves with 
a stream, i.e., along the direction of a stream, it is 
called, ‘downstream’. 





Note: 


When the speed of a boat or a swimmer is given, it 
usually means speed in the still water. 


Flow of river 
—————— 











SOME BASIC FORMULAE 


1. If the speed of a boat (ог a swimmer) be x 
Km/h and the speed of a stream or the current 
be y Km/h, then: 

(a) the speed of the boat (or swimmer) 
downstream = (x + y) Km/h. 

(b) the speed of the boat (or swimmer) 
upstream = (x — y) Km/h. 











Illustration 1: The speed of a boat in still water is 20 
Km/h. If the speed of the stream be 4 Km/h, find out 
its downstream and upstream speeds. 
Solution: Speed of the boat (x) = 20 Km/h 
Speed of the stream ( y) = 4 Km/h 
Downstream speed = x +у = (20 + 4) = 24 Km/h 
Upstream speed = x — у (20 - 4) = 16 Km/h. 
2. (a) Speed of the boat (or swimmer) in still water 


1 
= 3 (Downstream Speed + Upstream Speed) 
(b) Speed of the stream 


1 
= 2 (Downstream Speed — Upstream Speed) 


Illustration 2: А boat is rowed down a river 40 Km 
in 5 h and up a river 21 Km in 7 h. Find the speed of 
the boat and the river. 


40 
Solution: Speed of the boat downstream — = = 8Km/h. 
21 
Speed of the boat upstream = — = 3 Km/h. 
Speed of the boat 


1 

= трон Speed + Upstream Speed) 
1 

=-(8 + 3 
2 ) 


E = or, 5.5 Km/h. 
and, speed of the river 


1 
= am Speed — Upstream Speed) 


1 5 
-1(8-3)-2 
287975 


or, 2-5 Km/h. 
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SOME USEFUL SHORTCUT METHODS 







1. If a man capable of rowing at the speed of x 
Km/h in still water, rows the same distance up 
and down a stream which flows at a rate of y 
Km/h, then his average speed throughout the 
journey is 

_ Uptream x Downstream 





Man's rate in still water 


Gc Xx y) 
X 


Km/h. 








Illustration 3: А man rows at a speed of 8Km/h in 
still water to a certain distance upstream and back to 
the starting point in a river which flows at 4 Km/h. Find 
his average speed for total journey. 
Solution: Average Speed 

Upstream x Downstream 





Man's rate in still water 
2 (8—4)(8+ 4) 
8 


= 6 Km/h. 


2. A man can row a boat in still water at x Km/h. 
In a stream flowing at у Km/h, if it takes ¢ hours 
more in upstream than to go downstream for the 
same distance, then the distance is given by 


(х2 - yy 
2у 


Кш 








Illustration 4: А man can row 7 Km/h in still water. If 
the river 18 running at 3 Km/h, it takes 6 hours more in 
upstream than to go downstream for the same distance. 
How far is the place? 


Solution: The required distance 
_ о-у) 
2y 
(49 — 9)6 
= ——— = 40 Km. 
2x3 


3. A man rows а certain distance downstream in ѓу 
hours and returns the same distance upstream in 
t, hours. If the speed of the stream be y Km/h, 
then the speed of the man in still water 18 given 








Explanation: 
Let, the speed of the man in still water be x Km/h. 
Then, downstream speed = (x + y) Km/h 
and upstream speed = (x — y) Km/h. 
Since the distance covered downstream and upstream 
are equal, we have 
(x + у), -(x- уу, 
or, Xt, + yl, = Xt, — yt 
ог, X(t, — t) = Wty + tj) 


x=y шан Km/h 
I =h | 


Illustration 5: А motorboat covers a certain distance 
downstream in 6 hours, but takes 8 hours, to return upstream 
to the starting point. If the speed of the stream be 6 Km/h, 
find out the speed of the motor boat in still water. 
Solution: Speed of the motorboat in still water 





4. A man can row a boat in still water at x Km/h. 
In a stream flowing at y Km/h if it takes him 
t hours to row to a place and come back, then 
the distance between the two places is 


2—9?) үн 
25€ | 








Explanation: 
Downstream speed = (x + y) Km/h 
Upstream speed = (x — y) Km/h. 
Let, the distance between the two places be d Km. We 
have, 
Total time 2 Sum of time taken downstream and upstream 
=> t= 2 - а 
x+ y Х- у 
£ quem 
(х= y) y) 








Illustration 6: А man can row 6Km/h in the still 
water. If the river is running at 2 Km/h, it takes him 3 
hours to row to a place and back. How far is the place? 
Solution: The required distance 


2 4,2 em 
Xx х 





5. А boat (or а swimmer) takes n times ав long to 
row upstream as to row downstream the river. 
If the speed of boat (or swimmer) be x Km/h 
and the speed of stream be y Km/h, then 





ats (=) 
4 n-1) 
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Illustration 7: А man can row at the rate of 4Km/h 
in still water. If the time taken to row a certain distance 
upstream is 3 times as much as to row the same distance 
downstream, find the speed of the current. 

Solution: We have 


1 
Speed of the man = (=) speed of the current 
Hs 


> 4-2 (=) speed of the current. 


Speed of the current = 2 Km/h. 





Exercise- | 





1. A boat goes 13 Km upstream in 39 minutes. The 
speed of stream is 3 Km/h. The speed of boat in 
still water is: 

(а) 23 Km/h (b) 27 Km/h 
(c) 25 Km/h (d) None of these 

2. The speed of a boat in still water is 8 Km/h. If its 

speed downstream be 15 Km/h, then speed of the 


stream 16: 
(a) 7.5 Km/h (b) 7 Km/h 
(c) 9 Km/h (d) None of these 


3. Speed of a man is 10 Km/h in still water. If the rate 
of current is 3 Km/h, then the effective speed of the 
man upstream 1s: 

(a) 7 Km/h (b) 8.5 Km/h 
(c) 9 Km/h (d) None of these 

4. A man can row with the stream at 7 Km/h and 

against the stream at 3 Km/h. His speed in still 


water is: 
(a) 6.5 Km/h (b) 7 Km/h 
(c) 5 Km/h (d) None of these 


5. A swimmer covers a distance of 28 Km against the 
current and 40 Km in the direction of the current. If 
in each case he takes 4 hours, then the speed of the 


current 15: 
(a) 3.5 Km/h (b) 1.5 Km/h 
(c) 2.5 Km/h (d) None of these 


6. A boat moves downstream at the rate of one Km 
in 10 minutes and upstream at the rate of 4Km an 
hour. What is the velocity of the current: 


(a) 5 Km/h (b) 3 Km/h 
(c) 1 Km/h (d) None of these 
7. If a man's rate with the current is 12 Km/h and the 


rate of the current is 1 z Km/h, then his rate against 
the current is: 1 
(а) 13 Km/h (b) 7 Km/h 
(c) 9 Km/h (d) None of these 

8. A boatman can row 2 Km against the stream in 20 
minutes and return in 18 minutes. Find the rate of 


current. 
1 2 
-Km/h b) Km/h 
(a) 3 (b) 3 
(c) lkmh (d) None of these 


9. A boatman can row 48 Km downstream in 4 hours. 
If the speed of the current is 5 Km/h, then find in 
what time will he be able to cover 8 Km upstream? 
(a) 6 hours (b) 4 hours 
(c) 8 hours (d) None of these 


10. A man can row at a speed of 10 Km/h in still water 
to a certain upstream point and back to the starting 
point in a river which flows at 4 Km/h. Find his 
average speed for total journey. 


(a) 9 Kmh (b) 8 Kmh 


(c) 11 = Km/h (d) None of these 


11. A man can row 6Km/h in still water. If the river is 
running at 2 Km/h, it takes 3 hours more in upstream 
than to go downstream for the same distance. How 
far 18 the place? 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


(а) 24 Km (b) 28 Km 

(c) 36 Km (d) None of these 

A boat covers a certain distance downstream in 2 
hours, but takes 4 hours to return upstream to the 
starting point. If the speed of the stream be 3 Km/h, 
find the speed of the boat in still water. 

(а) 11 Km/h (b) 13 Km/h 

(c) 9 Km/h (d) None of these 

In a river flowing at 2 Km/h, a boat travels 32 Km 
upstream and, then returns downstream to the starting 
point. If its speed in still water be 6 Km/h, find out 
the journey time. 


(a) 16 hours (b) 12 hours 

(c) 12 hours (d) None of these 

A boat travels upstream from B to A and downstream 
from A to B in 3 hrs. If the speed of the boat in 
still water is 9 Km/h and the speed of the current 
18 3 Km/h, the distance between A and B is: 

(а) 8 Km (b) 16 Km 

(c) 12 Km (d) None of these 

A boat travels 2 Km upstream in a stream flowing at 
3 Km/h and, then returns downstream to the starting 
point in 30 minutes. The speed of the boat 1n still 
water 18: 


(a) 17 Km/h 
(c) 13 Km/h 


(b) 9 Km/h 
(d) None of these 


TEM : 1 
А man swimming in a stream which flows 1 5 Km/h 
finds that in a given time he can swim twice as far 
with the stream as he can against it. At what rate 
does he swim? 


(a) 47 Km/h (b) 5 Kmh 


(c) 7 Кол (d) None of these 


A boat travels upstream from B to A and downstream 
from A to B in 3 hours. If the speed of the boat in 
still water is 9 Km/h and the speed of the current 
18 3 Km/h, the distance between A and B is: 

(а) 4 Km (b) 6 Km 

(c) 8 Km (d) 12 Km 

A man rows upstream 12 Km and downstream 28 
Km taking 5 hours each time. The velocity of water 
current 18: 


(a) 2: Km/h (b) 27 Km/h 
(c) 3 Km/h (d) 1 = Кол 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


Twice the speed downstream 15 equal to the thrice 
the speed upstream, the ratio of speed in still water 
to the speed of the current 15: 
(a) 1:5 (b) 5:1 
(c) 1:3 (d) 2:3 


A man can swim 3 Km/h in still water. If the velocity 
of the stream be 2 Km/h, the time taken by him to 
swim to a place 10 Km upstream and back, is: 


Ї 
(а) 8 5 hours (b) 9 hours 


(c) 10 hours (d) 12 hours 


A boat covers 24 Km upstream and 36 Km 
downstream in 6 hours, while it covers 36 Km 


upstream and 24 Km downstream in 6 L hours. The 
velocity of the current is: 2 

(a) 1.5 Km/h (b) 1 Km/h 

(c) 2 Km/h (d) 2.5 Km/h 


A boatman goes 2 Km against the current of the 
stream in 1 h and goes 1 Km along the current in 10 
min. How long will he take to go 5 Km in stationary 
water? 


(a) 1 hour (b) 1 hour 15 minutes 


1 
(c) 15 hours (d) 40 minutes 


P, Q, R are three towns on a river which flows 
uniformly. Q is equidistant from P and R. A man 
rows from P to Q and returns in 10 h. He can row 
from P to К ш 4 h. The ratio of speed of the man 
in still water to the speed of the current is: 

(a) 5:3 (b) 3:5 

(c) 2:5 (d) 1:2 


In a stream running at 2 Km/h, a motor boat goes 
10 Km upstream and returns to the starting point in 
55 min. Find out the speed of the motorboat in still 
water. 

(a) 20 Km/h (b) 21 Km/h 

(c) 22 Km/h (d) 24 Km/h 


A man can row 30 Km upstream and 44 Km 
downstream in 10 hours. Also, he can row 40 Km 
upstream and 55 Km downstream in 13 hours. Find 
the rate of the current and the speed of the man in 
still water. 

(a) 3 Km/h, 8 Km/h 

(b) 3-5 Km/h, 7.5 Km/h 

(c) 4 Km/h, 7 Km/h 

(d) 4-5 Km/h, 6.5 Km/h 
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EXERCISE-2 


(BaseD ON Memory) 





. The speed of a motor-boat is to that of the current of 
water as 36:5. The boat goes along with the current 
in 5 hours 10 minutes. It will come back in: 


(a) 5 hours 50 minutes 
(b) 6 hours 
(c) 6 hours 50 minutes 
(d) 12 hours 10 minutes 

[SSC (GL) Prel. Examination, 2007] 
. A boat goes 8 Km in 1 h along the stream and 2 Km 
in 1 h against the stream. The speed of the stream 
(in Km/h) is: 


(a) 2 
(c) 4 


(b) 3 
(d) 5 
[SSC (GL) Prel. Examination, 2000] 


. A man rows a boat 18 Km in 4 h downstream and 


returns upstream in 12 h. The speed of the stream 
(in Km/h): 
(a) 1 
(c) 2 


(b) 1.5 

(d) 1.75 
[SSC (GL) Prel. Examination, 2003] 
. A boat takes 6 hours to travel from place M to N 
downstream and back from N to M upstream. If the 
speed of the boat in still water is 4 Km/h, what is 
the distance between the two places? 
(a) 8 Km (b) 12 Km 
(c) 6 Km (d) Date inadequate 
(е) None of these 
[SSC (GL) Prel. Examination, 2000] 


1 
. A person can swim at 77 Km/h in stagnant water. 


In a river with 1-5 Km/h current, the person swims 
to a certain distance and comes back within 50 min. 
What is the distance between the two points? 
(a) 3 Km (b) 4 Km 
(c) 1 Km (d) 2 Km 

[RRB Mahendraghat Patna Goods Guard 

Examination, 2002] 

. A boat takes 9 h to travel a distance upstream and 
3 h to travel the same distance downstream. If its 
speed in still water is 4 Km/h, what is the velocity 
of the stream? 


(a) 4 Km/h 
(c) 6 Km/h 


(b) 3 Km/h 
(d) None of these 
[DMRC Examination, 2002] 


7. 


A boat goes 20 Km downstream in 1 h and the same 
distance upstream ш 2 h. The speed of the boat in 
still water 1s: 


(a) 15 Km/h (b) 10 Km/h 
(c) 5 Km/h (d) 7.5 Km/h 
[SSC СРО (51) Prel. Examination, 2003] 


. A boat takes 4 hours for travelling downstream 


from point A to point B and coming back to point 
A upstream. If the velocity of the stream is 2 Km/h 
and the speed of the boat in still water is 4 Km/h, 
then what 1s the distance between A and B? 
(а) 8 Km (b) 9 Km 
(c) 4 Km (d) 6 Km 

[RRB Allahabad ASM Examination, 2002] 


. А boat takes 9 hours to travel a distance upstream and 


takes 3 hours to travel the same distance downstream. 
If the speed of the boat in still water is 4 Km/h, then 
what 18 the velocity of the stream? 

(а) 4 Km/h (b) 3 Km/h 

(c) 6 Km/h (d) 2 Km/h 

(e) None of these 

[RRB Bhubaneshwar ASM Examination, 2002] 


. А boat running downstream covers a distance of 16 


Km ш 2 hours while for covering the same distance 

upstream it takes 4 hours. What is the speed of the 

boat in still water? 

(a) 4 Km/h 

(c) 8 Km/h 

(e) None of these 
[SBI Associates Bank PO, 2002] 


(b) 6 Km/h 
(d) Data inadequate 


. А boat has to travel upstream 20 Km distance from 


point X of a river to point Y. The total time taken 
by boat in travelling from point X to Y and Y to X 
18 41 minutes 40 second. What 18 the speed of the 
boat? 

(a) 66 Km/h 

(c) 48 Km/h 

(e) None of these 


(b) 72 Km/h 
(d) Data inadequate 


[BSRB Hyderabad PO, 1999] 


. А boat takes 2 В to travel from point A to B in still 


water. To find out its speed upstream, which of the 
following information 15/аге required? 


A. Distance between point A and B. 
B. Time taken to travel downstream from B to A. 
C. Speed of the stream of water. 
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13. 


14. 


15. 


16. 


D. Effective speed of boat while travelling 
downstream from B to A. 

(a) All are required 

(b) Even with all these, the answer cannot be 
determined 

(c) Only A, C and either B or D 

(d) Only A, C and D 

(e) None of these 

[BSRB Bhopal Bank PO, 2000] 


A man can row 6 Km/h in still water. If the speed of 
the current is 2 Km/h, it takes 3 hrs more in upstream 
than in the downstream for the same distance. The 
distance is: 
(a) 30 Km 
(c) 20 Km 


(b) 24 Km 
(d) 32 Km 
[SSC (GL), 2011] 


A boat covers 12 Km upstream and 18 Km 
downstream in 3 hours, while it covers 36 Km 


upstream and 24 Km downstream in 6 1 hours. What 
18 the speed of the current? 2 


(a) 1.5 Km/h (b) 1 Km/h 
(c) 2 Km/h (d) 2.5 Km/h 

[SSC, 2012] 
A motor-boat can travel at 10 Km/h in still water. 
It travelled 91 Km downstream in a river and then 
returned to the same place, taking altogether 20 hours. 
Find the rate of flow of river. 


(a) 3 Km/h (b) 4 Km/h 
(c) 2 Km/h (d) 5 Km/h 
[SSC, 2011] 


A motor-boat, travelling at the same speed, can cover 
25 Km upstream and 39 Km downstream in 8 hours. 
At the same speed, it can travel 35 Km upstream 
and 52 Km downstream in 11 hours. The speed of 
the stream is: 


(a) 2 Km/h 
(c) 4 Km/h 


(b) 3 Km/h 
(d) 5 Km/h 
[SSC, 2011] 


17. A man can row against the current 3 of a kilometre in 


Directions (Q. 18-19): 


15 minutes and returns the same distance in 10 minutes. 
The ratio of his speed to that of the current 1s: 
(a) 3:5 (b) 5:3 
(c) 1:5 (d) 5:1 

[SSC, 2010] 
Each of the following questions 


consists of a question followed by three statements I, II 
and III. You have to study the question and the statements 
and decide which of the statement(s) is/are necessary to 
answer the question. 


18. 


19. 


What 18 the speed of a boat 1n still water? 
I The boat covers 12 Km in 2 hours downstream. 


IL The boat covers the same distance in 4 
hoursupstream. 


III. The speed of the stream 1s 1 that of the boatin 
still water. 3 


(a) Both I and II 
(b) I and either II or III 
(c) АПТ, II and Ш 
(d) The question cannot be answered even with the 
information in all three statements. 
(e) None of these 
[IBPS PO/MT, 2013] 
What 18 the speed of a train? 


I. The length of the train is 240 meters. 
II. The train crosses a pole in 24 seconds. 
III. The train crosses a platform ш 48 seconds. 


(a) Both I and III (b) Both I and II 
(c) Both II and III (d) Any two of the three 
(e) None of these 

[IBPS PO/MT, 2013] 
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EXPLANATORY ANSWERS 





ЕХЕВС!$Е- | 





. (a) Speed of the boat upstream 
_ 13x60 


= 20 Km/h 





Speed of the stream = 3 Km/h 
Let, the speed of the boat in still water 2 x Km/h. 
We have, x — 3 2 20 

х = 20 +3 = 23 Km/h. 
. (b) Speed of the boat downstream = 15 Km/h. 
Speed of the boat in still water 2 8 Km/h. 
Let the speed of the stream = y Km/h. 
We have, 15 = 8 + y y=15-8=7 Km/h. 
. (a) Speed of man in still water = 10 Km/h 
Speed of current = 3 Km/h ~. 
-10-3-7 Kmh. 
. (©) Speed of the man upstream = 7 Km/h. 
Speed of the man downstream = 3 Km/h. 


Speed of man upstream 


Speed of the man in still water 


5 (Downstream Speed + Upstream Speed) 


20-43) = 5 Кай 


. (b) Speed of the swimmer upstream 


= 28 27 Km/h. 

4 
Speed of the swimmer downstream 
- T - 10 Km/h. 


Speed of the stream 


; (Downstream Speed — Upstream Speed) 


1010-7 = 2 = 15 Каћ. 
2 5 


. (©) Speed of the boat downstream 


= We 6 Km/h. 
10 


Speed of the boat upstream = 4 Km/h 
Velocity of the current 


; (Downstream speed — Upstream Speed) 


5 56-4) =1 Кш. 


. (©) Speed of Фе man downstream = 12 Km/h. 
Speed of the stream = 2 Km/h. 
2 


Let, the speed of the man upstream - x Km/h. 
We have, 


Speed of the stream 


1 
= 2 (Downstream Speed — Upstream Speed) 


(12 – х). 





х = 12-3 = 9 Km/h. 


. (а) Speed of Фе boatman upstream 


= 2 x60 = 6 Km/h. 

20 
Speed of the boatman downstream 

2 
- О Km/h. 

18 3 

Rate of the current 

- ; (Downstream Speed — Upstream Speed) 


22 23:36 zd ah 
~ 243 3 | 


. (b) Speed of Фе boatman downstream 


- = = 12 Km/h. 


Speed of the current = 5 Km/h. 
Let, the boatman takes # hours to cover 8 Km upstream. 
Then, speed of the current 


1 
= — (Downstream Speed — Upstream Speed) 


Е 1 8 
Баг 21 5 
= 3 3 


t = 4 hours. 


. (b) Average Speed 


.. Upstream x Downstream 





Man's rate in still water 


х 60-40059 23622. 
10 5 





. (a) The required distance 


_ (-y 6-49 
2y 2x2 


— 24 Km. 





. (©) Speed of the boat in still water 


. (b) Let, the total journey time be / hours. 


22220223 
Then, we have d = Lv 
х 
x дб 18670 
2x6 


t = 12 hours. 


13.8 Chapter 13 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(c) The distance between A and B is 
2_ 2 
-O y) km 
2x 
= 2 сар нь, 
2х9 
(b) Let, the speed of the boat be x Km/h. 
We have, 
qa 16-0) 
2x 
2 _ 2 _ 
12(х7-9) EE x -9 
x 4x 
or, х2-8х-9-0 
ог, (х – 9) (х+ 1) = 0 


or, х= -1 or 9. 


> 2= 





Since the speed cannot be negative, we neglect —1. 
Therefore, speed of the boat in still water = 9 Km/h. 
(a) Speed of the man 


EL ES Speed of stream 


- (25)4-2 от 41 km/h. 

2-1) 2 2 2 
(d) Speed downstream = (9 + 3) Km/h 
= 12 Km/h 


Speed upstream = (9 — 3) Km/h = 6 Km/h 
Let, the distance AB =х Km 


Then, Ž+% =3 э 2х+х=36 
6 Jj 


> x=12 
Distance АВ = 12 Km. 


(d) Let, the man's rowing speed in still water = х Km/h 
and speed of the current = y Km/h 


Speed upstream = (x — y) Km/h 
and, speed downstream = (x + y) Km/h 

5(x — y) = 12 and 5(x + y) = 28 
Subtracting 10у = 16 

у= n = i Km/h. 

5 5 

(b) Let, speed in still water 2 x Km/h. 
Speed of current = y Km/h. 
Speed downstream = (x + y) Km/h. 
Speed upstream = (x — y) Km/h. 

2(x + y) = 3 - y) 

x = 5у 


х_5 
or —=- or 5:1. 

y 1 
(d) Speed upstream = (3 — 2) Km/h = 1 Km/h. 
Speed downstream = (3 + 2) Km/h = 5 Km/h. 


| 10 10 
Total time taken = Fd hours 


= 12 hours. 


21. (c) Let, the speed upstream be x Km/h and the speed 


downstream by y Km/h. Then, 








24 36 
+ =6 => 24u+36v=6 
х У 
1 1 
where, — =u and — =v 
у 
36 24 13 13 
And, + = => 36u + 24у = — 
x y 2 2 


Adding these equations, we get 


60(u + v) = ED оги+у= E 
2 24 

By subtracting, we get 12(u — v) = ! Oonu-vc- Es 

2 24 


Solving, u + v = 2; and u – v = 1 яв get 
24 24 


1 
u = - аЗ 
12 


x = 8 Km/h and у = 12 Km/h 


Velocity of current — 202 = 8) = 2 Km/h. 


. (b) Upstream speed = 2 Km/h 


Downstream speed = 6 Km/h 
Speed in still water — = = 4 Km/h 
Time required to go 5 Km in still water 


zm hours = 1 hours 15 minutes. 
4 


. (a) Let, the speed of man in still water 2 x Km/h 


Speed of the current = y Km/h 

Speed downstream = (x + y) Km/h 

Speed upstream = (x — y) Km/h 

Let, the river be flowing from P to R and РО = QR =a. 
Then, PR = 2a 














P Q R 
ын 10 І 
TE do (1) 
2 
and, a =4 
x+y 
B om Ба) 
x+y 
(es «ng e) 
х= у 
ee xy d 
By dividing Eqs. (2) and (3), we get ——~=— 
xty 4 


4х-4у=х+у 
ог, Зх = 5у 


Xx.» 
or, —=- or 5:3. 
y 3 


24. 


25. 


(c) Let, the speed of the motorboat in still water be x 
Km/h 
10 10 55 

x2 x-2 60 
or, 240x = 11x? - 44 
or, 11x? — 240x — 44 = 0 

(x = 22) (11x + 2) = 0 
So, x = 22 Km/h (neglecting the —ve value) 

Speed of the motorboat in still water = 22 Km/h. 
(a) Let, upstream speed = x Km/h and downstream speed 
= y Km/h 
Then, eu ae = 10, and ЕЕЕ = 13 

х у х у 
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or, 30u + 44v = 10, and 40u + 55v = 13, 


1 1 
where и = — and v = — 


х 
: 1 1 
Solving, we get u = — and v = — x = 5 and 
211 5 11 
y = 
Rate in still water = ш уе 8 Km/h 


1 
Rate of current = s = 3 Km/h. 





EXERCISE-2 


(Вл5Ер ON Memory) 





. (b) Let, the speed of the stream be y Km/h, and speed 


of the boat in still water be x Km/h. 
x+y=8andx-y=2 > y=3,x=5. 

(b) Let, x Km/h and y Km/h be respective speeds of boat 

and stream, then 








х+у= 18 = 4.50 (1) 
18 

х-у= — = 1.50 (2 

Ls, (2) 


Solving Eqs. (1) and (2), we get x = 3, = 1.5. 
(d) Total time = 6 hours 

Speed of the boat in still water = 4 Km/h 

Let, the distance between M and N be D kms. 
Let, speed of the stream be x Km/h 














on D= 2 (16 х2) = = (16 - х2) 


Since, the speed of the stream (x) is not given, the distance 
D cannot be determined. 


. (a) Speed in still water, S = 7.5 Km/h 


Speed of current, Z = 1.5 Km/h 

Upstream speed = $ - Z = 6 Km/h 

Downstream speed = S + Z = 9 Km/h 

Let, the distance between the two points be x Km 


: | хх 50 
Total journey time = —+—=— 
6 9 60 


3+2) 5 
on (522-2 or х= 2х2 = 3 Km 


. (d) Let, the distance one way be x Km and stream speed 


be Z Km/h. 

Then, x = 9(4 - Z) = 3(4 + Z) 

ог, 3(44-Z)=4+Z on 12-312-4-2 
ог, 4228 or Z=2 Km/h. 


. (a) Let, the speed of the boat in still water = x Km/h, 


and the rate of stream = y Km/h. 
Downstream rate = (x + y) Km/h 
Upstream rate = (x — y) Km/h 








Now, A =1 
x+y 
or, x + y = 20 341) 
and, 2. =2 on х-у-10 8402) 
х-у 


Solving (1) and (2), we get x = 15 Km/h. 


. (b) Let, the distance between A and B be x Km 


Rate upstream = 4 – 2 = 2 Km/h 
Rate downstream = 4 + 2 = 6 Km/h 


As per the question, 2 + “фе 4 ог, i 6 
2 6 6 





or, х= 9 Km. 


. (d) Let, the velocity of the stream be x Km/h. 


Then, the speed downstream = (4 + x) Km/h, and the 

speed upstream = (4 — x) Km/h. 

“2 Distance covered downstream and upstream is equal 
3(4 + x) = 9(4 – x) 

or, 12 + 3x = 36 - 9x 

or, 12x = 24 or, х= 2. 
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10. 


11. 


13. 


14. 


15. 


(b) Rate upstream - каљ = 8 Km/h. 
16 
Rate downstream = 3 = 4 Km/h. 


Rate in still water — 28 + 4) = 6 Km/h. 
(d) Let, x be the speed of the boat, and у be the speed 
of the current. 
20 20 25 
+ =— 
х-у x+y 36 








In the equation, there are two variables, but only one 
equation, so, the value of ‘x’ cannot be determined. 


(b) Let, the required distance be x Km. 








x E x 23 
6-2 642 ` 
> f.i 23 
4 8 
= ee 
8 
x = 24 km 


(c) Let, the speed of boat in still water be x Km/h and 
that of current be y Km/h. 


Now, according to the question, 
12 1 
+ $ =3 841) 
x-y x+y 
36 24 13 
+ 


--- РО) 
x-y x+y 2 (2) 














By equation (1) x 3 — equation (2), 


























54 24 29 13 
x+y x+y 2 
> ee > х+у=12 (3) 
х+у 2 
From equation (1), 
е 
х-у 12 
12 
23-33 
х-у 2 2 
12x2 
х-у= : -8 (4) 


Speed of current = 202 -8)-2Кш/ 


(a) Let, the rate of stream be x Km/h. 
Rate downstream = (10 + x) Km/h 

Rate upstream (10 — x) Km/h 

Now, according to the question, 


91 Б 91 220 
10+х 10-х 








16. 


17. 


18. 


"os cao s pr 
(10-- x)(10 — x) 
=> (10-х)10-х)-091 
=> 100-x?=91 
=> x =100-91=9 
х= V9 =3Km/h 


(c) Let, speed of motorboat in still water be x Km/h and 
speed of stream be у Km/h. 


Now, according to the question, 


























2 9 
? + 3 -8 (1) 
x-y x+y 
Е 333) 
х-у х+у 
100 105 
By equation (1) x 4 — (2) x3, we have -32-33 
х-у х-у 

э ИЕ ЕЕЕ у= 5 -4(3) 

х-у 
Form equation (1), 
28 шон ы 

x+y 
=> 2 =8-5=3 

x+y 
=> х+у=13 (4) 
By equation (4) - (5) 
х+у-х+у=13-5 = 8 
=> 2у=8 
> v ems 

| E : 
(d) -. The distance covered in 4 hours (opposite to 
-2 Km 

current) 4 


Speed opposite to current (x) = 3 Km/h. 
: мн! : 
The distance covered in 2 hours (with the current) = 2 Кт. 


Speed (with the current) (y) = 4.5 Km/h. 





Speed of boat — > = PES 23.75 Km/h 
- 4.5-3 
Speed of current = e 5 дох a = 0.75 Km/h. 


-. Required ratio = 3.75:0.75 = 5:1 
(b) Let, the speed of the boat be и and that of the 
streambe v. 


Then speed of boat downstream = u + v 
From statement I. 


и+у= = -6Kmh (1) 


And speed of boat upstream = u — v 
From statement II. 


u-v- =3 Kmh (2) 
From statement Ш 

_ и 
у= B (3) 
From statement I and II 
u+v=6 
u-v=3 

2u=9 


u =2=4.5 Кал 


From statement I and Ш 


u+7=6 or, 4u=18 


и= =45Km/h 


Boats and Streams 13.11 


Hence, statement I and either II or Ш is sufficient to answer 


the question. 


19. (b) From statement I. The length of the train = 240 m. 


Again, time is not given in the statement. 
Hence, I alone is not sufficient. 


From II. Time taken by the train to cross a pole is 24 
seconds. 


But the length (distance) is not given in the statement. 
Hence, statement II alone is not sufficient. 


From III. Time taken by the train to cross the platform 
is 48 seconds. 


But the lengths of the train and the platform are not given. 
Therefore, statement Ш alone is not sufficient. 


Now, on combining statements I and П,уе get 
Speed of the train = = =10 m/s 


Hence, both I and II together are sufficient to answer the 
question. 
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Races and Games of Skill 








INTRODUCTION 


Race: А contest of speed in running, driving, riding 
sailing or rowing over a specified distance is called race. 


Race Course: The ground or path on which contests 
are arranged 18 called a race course. 


Starting Point: The point from where a race begins 
18 called the starting point. 


Winning Post (or Goal): The point where the race 
finishes is called the winning post or finishing point 
or goal. 


Dead-heat Race: If all the persons contesting a race 
reach the finishing point exactly at the same time, then 
the race 18 called a dead-heat race. 

Winner: The person who first reaches the finishing 
point is the winner. 

Suppose, A and B are two contestants in a race. We 
give here certain statements and their corresponding 
mathematical meanings, which are frequently used: 








Statements Mathematical Interpretation 
1. A beats В by ¢ A finishes the race ¢ seconds 
seconds before B finishes. 


A starts / seconds after B starts 
from the same point. 


2. A gives B a start 
of t seconds 


3. A gives B a start 
of x metres 


While A starts at the starting 
point, B starts x metres ahead 
from the starting point at the 
same time. 


4. Game of 100 A game in which the participant 
scoring 100 points first is the 


winner. 


While A scores 100 points, 
B scores only (100-20) or 80 
points. 


5. In a game of 100, 
*A can give B 20 
points’ 





SOME USEFUL SHORTCUT METHODS 








1. If A is n times as fast as B and A gives Ва 
start of x metres, then the length of the race 
course, so that both A and B reach the winning 
post at the same time, must be 


455) 








2 
А 18 13 times as fast as B. If A gives 


B a start of 60 m. How long should the race course be 
so that both of them reach at the same time? 


Illustration 1: 


5 
Solution: Here, n — 3 and x = 60. 


Length of the race course — ES 
n- 





2. If A can run x m race in /, seconds and B in /, 
seconds, where f, < 6, then A beats B by a distance 


X 
—x(t,—t1)m 
b : 





Illustration 2: А can run 100m in 27 seconds and B 
in 30 seconds. By what distance A beats B? 


Solution: A beasts B by a distance 
X 

= —X(f-t) 
b 


100 300 
= — (30-27) = — = 
307 ) 30 10m. 


14.2 Chapter 14 





Exercise- | 





. In a Km race A beats B by 25 m or 5 sec. Then 
find out the time taken by A to complete the race. 


(a) 3 minutes 15 seconds (b) 4 minutes 20 seconds 
(c) 2 minutes 30 seconds (d) 5 minutes 10 seconds 


. In a race of 300m, A beats B by 15m or 5 sec. A's 
time over the course is: 


(a) 100 seconds (b) 95 seconds 
(c) 105 seconds (d) 90 seconds 


. A can run 500 m in 30 seconds and B in 35 seconds. 


How many meter start can A give to B in a Km race 
so that the race may end in a dead-heat? 


5 5 
(a) 139 (9) 1387 
6 5 
(c) 127 (d) 1407 


3 
. A runs 1 8 times as fast аз B. If A gives B a start 
of 120 m and they reach the goal at the same time, 


the goal is at a distance of: 

(a) 360 m (b) 440 m 

(c) 460 m (d) 380 m 

. In a game of 100 points, A can give B 20 points 
and C 28 points. Number of points B can give C in 
a game of 100 points is: 

(a) 10 (b) 90 

(c) 15 (d) 85 


РОНЕ : 
. A's speed is 1 5 times of B's. In a race А gives Ва 


start of 300 m. How long should the race course be 
so that both reach the winning post simultaneously? 
(a) 700 m (b) 900 m 

(c) 800 m (d) 850 m 

. In a race of 600 m, A can beat B by 60 m and in 
a race of 500 m, B can beat C by 50 m. By how 
many m will A beat C in a race of 400 m? 

(a) 364 m (b) 254 ш 

(с) 324 ш (4) 354 ш 

. In a 100 m race, A runs at 5 Km/h. A gives B a start 
of 8 m and still beats him by 8 sec. Find out the 
speed of B. 
(a) 6.14 Km/h 
(c) 3.14 Km/h 


(b) 4.14 Km/h 
(d) 2.14 Km/h 


9. 


In a game, A can give B 20 points, А can give C 
32 points and B can give C 15 points. How many 
points make the game? 
(a) 100 
(c) 300 


(b) 200 
(d) 400 


. At a game of billiards, A can give B 6 points in 


50 and he can give C 13 in 65. In a game of 55, 
number of points B can give C 15: 


(a) 3 (b) 4 
(c) 5 (d) 8 


. In a Km race А can beat B by 80 m and B can beat 


C by 60 m. In the same race, A can beat C by: 


(а) 135.2m (b) 130.5m 
(c) 142m (d) 132.5m 


. In a game of 90 points, А can give B 15 points and 


C 30 points. How many points can B give C in a 
game of 100 points? 
(a) 140 

(c) 50 


(b) 20 
(d) 30 


. In a race of 600 m, A can beat B by 60 m and in 


a race of 500 m, B can beat C by 50 m. By how 
many meter will A beat C in a race of 400 m? 

(a) 78 m (b) 56 m 

(c) 76 m (d) 86 m 


. In a game А can give B 25 points in 75 and C 18 


points in 90. How many points can C give B in a 
game of 120? 


(a) 20 
(c) 40 


(b) 30 
(d) 50 


. A and B run a 5 Km race on a round course of 


400 m. If their speeds be in the ratio 5:4, then how 
often does the winner pass the other? 


1 1 
4-1 b) 3— times 
(a) 5 imes (b) 5 


3: 1.5. 
с) 2— times d) 2— times 
(c) 7 (4) 7 


. Ina 500m race, the ratio of speeds of two contestants 


A and B is 3:4. A has a start of 140 m. Then, A 
wins by: 
(a) 60 m 
(c) 20 m 


(b) 40 m 
(d) 10 m 


17. 


18. 


In a Km race A beats B Бу 100 m and C by 200m. 
By how many can B beat C in a race of 1350 m? 


(a) 150 m (b) 120 m 
(c) 1200 m (d) 210 m 


Two boys, A and B, runs at 45 and 6 Km ап hour. 


A having 190 m start. The course being 1 Km, B 
wins by a distance of: 


19. 


Races and Games of Skill 14.3 
A and B runs a Km race. If A gives B a start of 
50 m, A wins by 14 sec and, if A gives B a start 
of 22 sec Km, B wins by 20 m. The time taken by 
A to run a Km is: 


(a) 100 sec 
(c) 105 sec 


(b) 120 sec 
(d) 125 sec 


. A and B take part in a 100 m race. A runs at 5 


Km/h. A gives B a start of 8 m and still beat him 
by 8 sec. Speed of B is: 








part of the race remains to be run? 


15 
Ет (5) 


ом 


5 
© = (0) 


[SSC (GL) Prel. Examination, 2000] 


. А, B and C start at the same time in the same direction 


to run around a circular stadium. A completes a 
round in 252 seconds, B in 308 seconds and C in 
198 seconds, all starting at the same point. After what 
time will they meet next at the starting point again? 


(a) 46 minutes 12 seconds 
(b) 45 minutes 
(c) 42 minutes 36 seconds 
(d) 26 minutes 18 seconds 
[SSC (GL) Prel. Examination, 2003] 


. From a point on a circular tract 5 Km long A, B and 


C started running in the same direction at the same 
1 : 1 

time with speeds of 2 © Km/h, 3 Km/h and 2 Km/h. 
respectively. Then on the starting point all three will 
meet again after: 


(a) 30 hours 
(c) 10 hours 


(b) 6 hours 
(d) 15 hours 
[SSC (GL) Prel. Examination, 2003] 


. A can run a distance of 1 Km in 3 minutes 10 seconds 


and B can run the same distance in 3 minutes 20 
seconds. If they start together, by what distance will 
A beat B? 


(a) 60 m (b) 65 т (a) 5.15 Km/h (b) 4.14 Km/h 
(c) 45 m (d) 75 m (c) 4.25 Km/h (d) 4.4 Km/h 
ExERcIsE-2 
(ВАЗЕр ON Memory) 
1 . (a) 50 m (b) 30 m 
. Arunner runs 1 1 laps ofa 5 lap race. What fractional (c) 36 m (d) 60 m 


[SI of Police Rec. Examination, 1997] 


. X and Y start from the same point and run around a 


circular stadium, whose circumference is 4200 m, at the 
rate of 500 m and 700 m per minute respectively, in 
the opposite directions. They will meet each other in: 


(a) 3.5 minutes (b) 6.0 minutes 


(c) 8.4 minutes (d) 21 minutes 
[SSC (GL) Prel. Examination, 1999] 


. The respective ratio between the speeds of a car, a 


train and a bus is 5:9:4. The average speed of the car, 

the bus and the train is 72 Km/h together. What 18 

the average speed of the car and the train together? 

(a) 82 Km/h (b) 78 Km/h 

(c) 84 Km/h (d) Cannot be determined 
[Punjab and Sindh Bank PO, 2010] 


. Four runners started running simultaneously from a 


point on a circular track. They took 200 seconds, 300 
seconds, 360 seconds and 450 seconds to complete 
one round. After how much time do they meet at 
the starting point for the first time? 


(a) 1800 seconds (b) 3600 seconds 
(c) 2400 seconds (d) 4800 seconds 
[SSC (GL) Examination, 2011] 


. In 100 m race, Kamal defeats Bimal by 5 seconds. 


If the speed of Kamal is 18 Km/h, then the speed 
of Bimal is: 

(a) 15.4 Km/h 
(c) 14.4 Km/h 


(b) 14.5 Km/h 
(d) 14 Km/h 
[SSC (GL) Examination, 2010] 
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9. 


Raju runs 1250 meter on Monday and Friday. Another 
days he runs 1500 meter except for Sunday (He does 
not run on Sunday). How many kilometer will he 
run in 3 weeks (first day starting from Monday)? 


(b) 20.5 Km 
(d) 25.5 Km 


(a) 12.5 Km 

(c) 8.5 Km 

(e) None of these 
[IOB PO, 2011] 
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2(4) 2.(b 3.(0 4 (b 5. (а) 6. (Ы) 7. (с) 
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. (а) 2.(a 3. (с) 4.(а 5. (а) 6. (с) 7. (a) 


8. (c) 9 (d) 





EXPLANATORY ANSWERS 





Exercise- | 





. (a) B runs 25 m in 5 seconds. 


B's time to cover 1 Km — = х 100 


= 200 зес 
A's time to cover one Km = 200 — 5 
- 195 seconds 


= 3 minutes 15 seconds. 


. (b) 15m is covered by B in 5 sec 


300 m is covered by B in Ё x 300 = 100 seconds 


A takes 100 — 5 = 95 seconds. 


. (©) Time taken by A to run 1Km 


— 30 x 2 — 60 seconds. 
Time taken by B to run 1 Km = 35 X 2 = 70 seconds. 
A can give B a start of (70 — 60) — 10 seconds. 
In 35 sec B runs 500 m 


In 10 sec B runs — 200 х 10 = 1000. 142 m 
35 7 7 





: 6 ; 
So, A can give B a start of 142 7 metres ша Km race. 


. (b) The speed of A and B are in the ratio 11:8. 


Let, speeds be 11s and 8s (in m/sec). 

Let, race be of x m. 

Then, time taken by A to run x m is same as that of B 
to run (x — 120) m. 


ce EE 2. 3х=11х 120 
115 85 


х = 440. 





. (а) A scores 100 while B scores 100 — 20 = 80 and С 


scores 100 — 28 — 72. 
While B scores 80, C scores 72. 


While B scores 100, C scores = x 100 = 90. 


B can give C 100 — 90 = 10 points. 


. (b) A's speed:B's speed 


is d m 3:2 
2 2 


It means that in a race of 3m, A gains (3 — 2). 








= 1m over B. 
1m is gained by A in a race of 3m. 


300m is gained by A in a race of 


= = x 300 = 900 m. 


. (©) Clearly, if A runs 600 metres, В runs = 540 т. 


540 
If A 400 B = | —x 400 
runs m, B runs Е | 


= 360 т 


Again, when B runs 500 m, C runs = 450 т 
When B runs 360 m, C runs 


450 
= | — x360 | m = 324 m. 
500 


10. 


11. 


12. 


13. 


. (b) Time taken by A to cover 100 m 


= 100 + эс = 72 4 
= à ig) = 72 seconds. 


B covers (100 — 8) ог, 92m in (72 + 8) ог, 80 seconds. 


Speed of B — 2228 = 4.14 Km/h. 
80 5 


. (a) Suppose, x points make the game. 


Clearly, when A scores x points, B scores (x — 20) points 
and C scores (x — 32) points. 


Now, when B scores x points, C scores (x — 15) points. 
When B scores (x — 20) points, 
х-15) 





С ѕсогеѕ [ x(x- 21 points 





CEO SON 
x 


20 or, x = 100 


Hence, 100 points make the game. 
(c) In a game of 50. 


While A scores 50, B scores 50 — 6 = 44 and in a game 
of 65. 


While A scores 65, C scores 65 — 13 = 52. 
While A scores 50, C scores ах 50 = 40. 
While B scores 44, C's score = 40. 

While B scores 55, C's score — = х 55 = 50. 
ша рате оф 55, 

B can give C 55 — 50 = 5 points. 


(a) While A runs 1000 m, B runs 1000 — 80 = 920 m 
and while B runs 1000 m, C runs 1000 — 60 =940 m. 


While B runs 920 m; C runs 

















940 x 920 = 4324 x 
1000 
While B runs 920m; C runs 
ын х 920 = 2525 т 
While A runs 1000 m, С runs ded m 
A can beat C by 1000 men эр -135, m 
(b) A:B:C = 90:75:60 
100 
— Л 70х-25 100 
60 60 100 80 
75 
Hence, in a game of 100 points, B can give C(100 — 80) 
— 20 points. 
(c) If A runs 600m, B runs 600 — 60 or, 540 m. 
If A runs 400m, B runs — m = 360 m. 


14. 


15. 


16. 


17. 


18. 


Races and Games of Skill 14.5 
Now, when B runs 500 m, C runs 500 — 50 = 450 m. 
When B runs 360m, C runs 
= 450 x 360 — 304m 
500 
A beats C by 400 — 324 = 76 m. 


(a) When A scores 75 points, B scores 50 points. 
When A scores 90 points, C scores (90 — 18) — 72 points. 
When A scores 75 points, C scores — 12 x 75 = 60 
points. 90 
A:B:C = 75:50:60 

60 _ 120 

50 100 

So, ша game of 120, C can give В 
(120 — 100) — 20 points. 


C:B = 


(d) When A makes 5 rounds, B makes 4 rounds. 


In order to pass each other, the difference in number of 
rounds made by each must be one. Here, A passes B 
each time, when A makes 5 rounds. 

5x400 _ 2 


Distance covered by A in 5 rounds — 100 





In covering 2 Km, A passes B 1 time. 


In covering 5 Km, A passes B 


= 2 = Хөг 
2 2 


(c) To reach the winning post, A will have to cover а 
distance of (500 — 140), 

i.e., 360 m. 

While A covers 3 m, B covers 4 m. 


While A covers 360 m, B covers $ х 360 = 480 m. 
So, A reaches the winning post while B remains 20 m 
behind. 

A wins by 20 m. 
(a) While Aruns 1000 m, B runs 1000 — 100 =900m 
and С runs 1000—200= 800 m. 


While B runs 900m, C runs 800 m. 


While B runs 1350m; C runs m x 1350 


= 1200m 
B can beat C by 1350 — 1200 = 150 m. 
(a) Speeds (in m/sec) of A and B are 
9:::5:-5 
шар шал 
2 18 4 


A has a start of 190m. So, A has to run 1000 — 190 = 
810 m, while B 1000 m. 


6 x 2 respectivel 
T E 2 


= x 1000 
5 


Time taken by B to cover 1000m 


= 600 seconds. 
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19. 


In this time, A covers - х 600 = 750 m. 


So, B reaches the winning post while A remains 810 — 750 
— 60 m behind. 


B wins by 60 m. 


(a) Let, times (in sec) taken by A and B to run a Km, 
be x and y, respectively. 
When B gets a start of 50m, B runs. 
1000 — 50 = 950m while A runs 1000 m. 
950 


—y-x= 14, 
100^ 


i.e., 0.95у — x = 14 (1) 


and, when B gets a start of 22 seconds, A runs for 
(y — 22)seconds, while B runs for y seconds. 


1000 — 1000 (у = 22) = 20 
x 
i.e., 50y — 49x — 1100. 0) 
Multiplying Eq. (1) by 49 and subtract from Eq. (2) 
3.45y = 414 
. у = 120 sec. 


(1) > x = 0.95 х 120 — 14 = 100 seconds. 


(b) A's speed = (==) m/sec = 23 m/sec 
: k 18 18 


Time taken by A to cover 100 m = [100% see = 72 
seconds. 
B covers 92 m in 72 + 8 = 80 seconds. 


xs каљ = 4.14 Km/h. 
80 5 





B's speed — ( 





EXERCISE-2 


(BaseED ON Memory) 





5 15 
. (а) 5- == —. 
(а) 174 
. (a) L.C.M. of 252, 308 and 198 - 2772 seconds 


= 46 x 60 + 12 = 46 min 12 seconds. 


. (с) A will reach at starting point in ЕЭ = 2 hours 


B will reach at starting point in А hours 


C will reach at starting point in i hours 


Then, on the starting point all three will meet after the 
L.C.M. of 2, Е = 10 hours. 
32 1 
(c) Total speed of car, bus and train 2 72 x 3 = 216 Km 
5-9 


— — — x216=168 Km 
5-9-4 


Speed of car and train = 


168 
Average — ES = 84 Km 


(a) Required = L.C.M. of 200, 300, 350 and 450 s 
= 1800 $ 


. (©) Time taken by Kamal to run 100 m 





18x 2. 
18 


Therefore, time taken by Bimal to run 100 m 
-20-5- 2558 
Hence, Bimal's speed 


100 
= — = 4 m/sec 
25 


= 4X18 kmh = 14.4 Km/h 





. (d) Raju runs on Monday and Friday = 1250 x 2 = 2500 


m 
On Tuesday, Wednesday, Thursday and Saturday, 
Raju runs 1500 x 4 = 6000 m 

In 1 week Raju runs 6000 + 2500 = 8500 m 

In 3 weeks Raju runs 3 x 8500 = 25500 m = 25.5 K 


Alligation or Mixture 








INTRODUCTION 


Alligation literally means ‘linking’. It is a rule to find: 
(a) the ratio in which two or more ingredients at their 
respective prices should be mixed to give a mixture 

at a given price. 

(b) The mean or average price of a mixture when the 
prices of two or more ingredients which may be 
mixed together and the proportion in which they are 
mixed are given. 


Here, cost price of a unit quantity of a mixture is 
called the ‘mean price’. 





Alligation Rule 


Suppose, €d per unit be the price of first ingredient 
(superior quality) mixed with another ingredient 
(cheaper quality) of price €c per unit to form a 
mixture whose mean price is т per unit, then the 
two ingredients must be mixed in the ratio: 


Quantity of cheaper С.Р. superior — Mean price 





Quantity of superior Mean price—C.P. of cheaper 


i.e., the two ingredients are to be mixed in the 
inverse ratio of the differences of their prices and 
the mean price. 

The above rule may be represented schematically 
as under: 


C.P. of a unit of C.P. of unit of 


cheaper quality (c) superior quality (d) 
Mean price 
я l х 
(4-т) (m — c) 


Quantity of cheaper quality _ d -m 





Quantity of superior quality т-с 
Explanation: Suppose, x Kg of cheaper quality is 
mixed with y Kg of superior quality. 





Price of cheaper ingredient = cx 

Price of superior ingredient = 2ау 
Price of mixture = (cx + dy) 

and quantity of mixture = (x + y) Kg. 





| : сх+ dy 
Price of mixture/Kg = | ——— 
x+y 
cx + dy 
prs => сх + dy = тх + ту 
х 
Ч => dy - ту = тх - cx 
=> у(4- т) = х(т-с) 
x d-m 
=> l2 . 
y m-c 


Illustration 1: In what ratio two varieties of tea, one 
costing 327 per Kg and the other costing 332 per Kg, 
should be blended to produce a blended variety of tea 
worth 330 per Kg. How much should be the quantity 
of second variety of tea, 1f the first variety 18 60 Kg. 


Solution: 
C.P. of 1 Kg of C.P. of 1 Kg of 
cheaper tea (227) superior tea ($32) 
Mean Price 
$30 
$32 — 730 =$2 $30 – 727 =$3 


The required ratio of the two varieties of tea is 2:3, i.e., 


Quantity of cheaper tea _ 2 





Quantity of superiortea 3 


. | 60х3 
Quantity of superior tea = EY 90 Kg 


Thus, the second variety of tea is 90 Kg. 


Illustration 2: Sugar at $15 per Kg is mixed with 
sugar at 220 per Kg in the ratio 2:3. Find the per Kg 
price of the mixture. 
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Solution: Let, the mean price of the mixture be $х 


C.P. of 1 Kg of C.P. of 1 Kg of 
cheaper sugar (X15) superior sugar (220) 
Mean Price 
х 
$20 – х 4х - 315 





Quantity of cheaper sugar 20-х 








Quantity of dearer sugar — х-15 
20-x 2 
x-15 3 


= 60 – 3х = 2x – 30 
=> 5x = 90 ог, х = 18. 
Thus, the per Kg price of the mixture is $18. 


SOME USEFUL SHORTCUT METHODS 





1. A vessel, full of wine, contains a litres of it 
of which b litres are withdrawn. The vessel 
18 then filled with water. Next, 5 litres of the 
mixture are withdrawn and, again the vessel 
is filled with water. This process is repeated 
n times. Then 





Wine left in the vessel after nth operation _ Ё = 2 


Original quantity of wine in the vessel 











Explanation 
Amount of wine after the first operation 


=a-b=[1-2) xa 
a 


Ratio of wine and water after the first operation is (a — b): b. 


In b litres of mixture withdrawn in the second operation, 
amount of wine withdrawn 





ws OOS pe aap 
(a—b)+b a 
Amount of wine left after the second operation 
2 
sa ctas hes -(1-2) 2 
а а 


In general, quantity of wine left after nth operation 


= í - 2| а 
а 
Wine left after nth operation _ ( 2 Jl 
Original quantity of wine | 


Illustration 3: А vessel contains 125 litres of wine. 
25 litres of wine was taken out of the vessel and replaced 
by water. Then, 25 litres of mixture was withdrawn and 
again replaced by water. The operation was repeated for 
the third time. How much wine is now left in the vessel? 


Solution: Amount of wine left in the vessel 
З, 
-- 2 SN 100х 100х100х 125 


= 64 litres. 
125x125x125 





2. There are n vessels of equal size filled with 
mixtures of liquids А and B in the ratio a,:b,:a,, 
by...,4,:b,, respectively. If the contents of all the 
vessels are poured into a single large vessel, then 


а 


Quantity of liquid А _ Р +b, 
Quantity of liquid B | b, 





Ч: +... а, | 
a, +b, a, +b, 

b, es b, | 
a, +b, a, * b, 








a +b, 





Explanation Let the capacity of each vessel be c litres. 
Amount of liquid А in different vessels 


ас а,с a,c . a,c 





^ 


a +b, а, +В, a +В,’ a, +b, 
Amount of liquid B in different vessels 
bc b,c b,c " b.c 
a +b, a *b а +,’ a, +b, 





So, in the resulting mixture, amount of liquid А 


a а, a, 
= + Tek xc 
a tb а, +0, a, t b, 
Amount of liquid В 
b 


1 





b b 
-| И |xe 
a+b а, +0, a, +b, 
1 


р а, deep a, 
Quantity of liquid 4 (а +b, а, +b, а, +b 
Quantity of liquid B b, b, b, 
+ Tee 
a+b а, +Ь, a, +, 





а 














Illustration 4: Three equal glasses are filled with 
mixture of milk and water. The proportion of milk and 
water in each glass is as follows: In the first glass as 3:1, 
in the second glass as 5:3 and in the third as 9:7. The 
contents of the three glasses are emptied into a single 
vessel. What is the proportion of milk and water in it? 
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Illustration 5: Three glasses of sizes 3 litres, 4 litres 
and 5 litres, contain mixture of milk and water in the 
ratio 2:3, 3:7 and 4:11, respectively. The contents of all 
the three glasses are poured into a single vessel. Find 
out ratio of milk to water in the resulting mixture. 

















Sans Solution: Quantity of milk 
: 3 А 5 | 9 Quantity of water 
Quantity of milk 3-1 5-3 9-7 31/16 2x3 3x4. 4x5 
Quantity of water 1 Я 3 л 7 17/16 41243 3+7 4+1 
3+1 5+3 9+7 23-12 
= 31:17. 2+3 3+7 4+1 
6 12 20 
3. There are n vessels of sizes Сү, Со, +++, c, filled 5110115 
with mixtures of liquids А and В in the ratio 29 28 55 56.124 
a,:b,, d5:b,, аль, respectively. If the ++ — 
contents of ай the vessels are poured into а LUE 
single large vessel, then or, 14:31. 
| aic + а,с, гаар а,с, 
Quantity of Liquid A а +b, а, +6, a, * b, 
Quantity of liquid B be, 2 bc; n bc, 
а *b а, +6, a, +b, 
ЕхєКс15Е-1 
1. How many Kg of tea, worth 325 per Kg, must be (a) 370 (b) 340 
blended with 30 Kg of tea worth $30 per Kg, so that (c) 320 (d) 360 


by selling the blended variety at 330 per Kg there 
should be a gain of 10%? 
(a) 36 Kg (b) 40 Kg 
(c) 32 Kg (d) 42 Kg 

2. How much water be added to 14 litres of milk worth 
35.40 a litre so that the value of the mixture may 
be 34.20 a litre? 
(a) 7 litres (b) 6 litres 
(c) 5 litres (d) 4 litres 

3. In what ratio two varieties of tea, one costing 325 per 
Kg and the other costing $30 per Kg should be blended 
to produce blended variety of tea worth 228 per Kg? 
(a) 3:4 (b) 4:3 
(c) 2:3 (d) 3:5 

4. In an examination out of 80 students 85% of the 
girls and 7096 of the boys passed. How many boys 


appeared in the examination if total pass percentage 
was 7599? 


5. In what proportion must tea worth 75 paise per packet 
be mixed with tea worth 55.50 per packet so that 
the mixture may cost €4.50 per packet? 

(a) 3:11 (b) 4:15 
(c) 15:11 (d) 4:5 

6. How many Kg of sugar costing 35.50 per Kg must 
be mixed with 60 Kg of sugar costing 24.80 per Kg 
so that the mixture is worth $5.25 per Kg? 

(a) 90 Kg (b) 95 Kg 
(c) 108 Kg (e) 106 Kg 

7. How many Kg of sugar costing 35.75 per Kg should 
be mixed with 75 Kg of cheaper sugar costing 24.50 
per Kg, so that the mixture is worth 35.50 per Kg? 
(a) 250 Kg (b) 300 Kg 
(c) 350 Kg (d) 325 Kg 

8. In what ratio must water be added to spirit to gain 
1096 by selling it at the cost price? 

(a) 1:11 (b) 1:5 
(c) 1:10 (d) 1:9 
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9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


300 gm of salt solution has 40% salt in it. How much 
salt should be added to make it 50% in the solution? 
(a) 40 gm (b) 60 gm 

(c) 70 gm (d) 80 gm 

A man buys two cows for $1350 and sells one, so 
as to lose 6%, and the other so as to gain 7.596 and 
on the whole he neither gains nor loses. What does 
each cow cost? 

(a) 750, 500 (b) 750, 600 

(c) 600, 500 (d) 700, 650 


There are 65 students in a class, 39 rupees are 
distributed among them so that each boy gets 80 
Paise and girl gets 30 Paise. Find out the number 
of boys and girls in that class. 

(a) 43, 40 (b) 36, 33 

(c) 39, 26 (d) 45, 42 

A trader has 50 Kg of sugar, a part of which he sells 
at 1096 profit and the rest at 596 loss. He gains 796 
on the whole. What is the quantity sold at 1096 gain 
and 596 loss? 

(a) 40 Kg, 10 Kg (b) 10 Kg, 35 Kg 

(c) 25 Kg, 15 Kg (d) 30 Kg, 20 Kg 


A person has 85000. He invests a part of it at 396 per 
annum and the remainder at 8% per annum simple 
interest. His total income in 3 years is 750. Find 
the sum invested at different rates of interest. 

(а) 22000, $1000 (b) 33000, $1000 

(c) 81000, 84000 (d) $3000, 32000 


Some amount out of 37000 was lent at 6% p.a. and 
the remaining at 496 p.a. If the total simple interest 
from both the fractions in 5 years was $1600, the 
sum lent at 6% p.a. was: 

(a) 33000 (b) 34000 

(c) 55000 (d) 32000 


729 ml of a mixture contains milk and water in the ratio 
7:2. How much more water is to be added to get a new 
mixture containing milk and water in the ratio 7:3? 
(a) 600 ml (b) 710 ml 

(c) 520 ml (d) None of these 


In what proportion water must be added to spirit to 
gain 2096 by selling it at the cost price? 

(a) 1:5 (b) 2:5 

(с) 3:5 (d) 4:5 

The average monthly salary of employees, consisting 
of officers and workers of an organization 18 $3000. 
The average salary of an officer is $10000 while that 
of a worker is 32000 per month. If there are total 400 
employees in the organization, find out the number 
of officers and workers separately. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(a) 50, 275 (b) 350, 450 
(c) 50, 350 (d) 325, 350 


А person covers a distance 100 Kms in 10 hours, 
partly by walking at 7 Km/h and rest by running 
at 12 Km/h. Find out the distance covered in each 
part. 

(a) 28 Km, 72 Km 
(c) 24 Km, 68 Km 


(b) 32 Km, 82 Km 
(d) 26 Km, 70 Km 


The average weekly salary per head of all employees 
(supervisors and labourers) is €100. The average 
weekly salary per head of all the supervisors is 5600, 
while the average weekly salary per head of all the 
labourers 18 $75. Find out the number of supervisors 
in the factory 1f there are 840 labourers in it. 

(a) 46 (b) 42 

(c) 44 (d) 48 

A person has a chemical of 325 per litre. In what 
ratio should water be mixed in that chemical, so that 
after selling the mixture at 320/litre he may get a 
profit of 25962 

(a) 13:16 (b) 16:9 

(c) 12:15 (d) 19:22 

A person travels 285 Km in 6 hours in two stages. 
In the first part of the journey, he travels by bus 
at the speed of 40 Km/h. In the second part of the 
journey, he travels by train at the speed of 55 Km/h. 
How much distance did he travel by train? 

(a) 205 Km (b) 145 Km 

(c) 165 Km (d) 185 Km 

A trader has 50 Kg of pulses, part of which he sells 
at 8% profit and the rest at 18% profit. He gains 
1496 on the whole. What 18 the quantity sold at 1896 
profit? 


(a) 30 Kg (b) 25 Kg 
(c) 20 Kg (d) 40 Kg 
A trader has 50 Kg of rice, a part of which he sells 


at 10% profit and the rest at 5% loss. He gains 7% 
on the whole. What is the quantity sold at 1096 gain 
and 596 loss? 

(a) 30 Kg, 10 Kg 
(c) 35 Kg, 40 Kg 


(b) 40 Kg, 15 Kg 
(d) 40 Kg, 10 Kg 


Mira's expenditure and savings are in the ratio 3:2. 
Her income increases by 1096. Her expenditure also 
increases by 12%. By how many % does her saving 
increase? 
(a) 796 
(c) 996 


(b) 1096 
(d) 1396 
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EXERCISE-2 


(BaseD ON Memory) 





. 40 litres of mixture of milk and water contains 10% 


of water. The water to be added to make the water 
content 20% in the new mixture is: 
(a) 6 litres (b) 6.5 litres 
(c) 5.5 litres (d) 5 litres 
[SSC (GL) Prel. Examination, 2003] 


. 1 litre of water is added to 5 litres of alcohol—water 


solution containing 40% alcohol strength. The 
strength of alcohol in the new solution will be: 


(a) 30% (b) 33% 
2 1 
(c) 33 — 96 (d) 33 - % 
3 3 
[SSC (GL) Prel. Examination, 2007] 


. Two types of steel are available. Type A contains 5% 


of nickel and type B contains 40% of nickel. How 
much of each type be mixed to obtain 140 tonnes 
of steel containing 3096 of nickel? 

(a) 40, 100 tonnes (b) 50, 125 tonnes 

(c) 30, 75 tonnes (d) 60, 180 tonnes 


[SSC (GL) Asstt. Grade Main Examination, 2000] 


4. 


Two alloys, A and B, contain silver and copper in 
the ratio 5:1 and 7:2, respectively. Find the ratio in 
which they be mixed such that there be 80% of silver. 
(a) 3:2 (b) 2:3 
(c) 1:3 (d) 3:4 

[SSC Asstt. Grade Main Examination, 1998] 


. In what ratio water should be mixed with a liquid 


at 712 per litre so that by selling the mixture at 
313.75 per litre, the seller gains 25%? 

(a) 1:11 (b) 1:15 

(c) 1:17 (d) 1:13 

[SSC Assistant Grade Main Examination, 1992] 


. A tea seller mixes two kinds of tea one at 215 Kg 


and other at 220 per Kg. In what ratio should he mix 
them to get the price of mixture at $16.50 рег Kg? 
(a) 8:3 (b) 5:7 
(c) 7:3 (d) 7:5 

[SSC UDC Examination, 1996] 


. A tea producer mixes two categories of tea from 


two gardens is the ratio 5:3. The cost price of one 
category is $27 per Kg and that of other is 230 per 
Kg. The mixture is sold at $30.25 a Kg. Find his 
gain per cent. 


82 72 
(a) 84 (575 


5 5 
(995 (d) 112 


[SSC Auditor's Examination, 1994] 


. А jar full of whisky contains 40% of alcohol. A part 


of this whisky is replaced by another containing 
19% alcohol and, now the percentage of alcohol was 
found to be 26. The quantity of whisky replaced 18: 


(a) (b) 


(c) (d) 


[Hotel Management Examination, 1991] 


WIND мы 


. In a mixture of 60 litres, the ratio of milk and water 


18 2:1. If the ratio of the milk and water is to be 1:2, 
then the amount of water to be further added is: 
(a) 20 litres (b) 30 litres 
(c) 40 litres (d) 60 litres 

[NDA Examination, 1990] 


. А solution of sugar syrup has 15% sugar. Another 


solution has 5% sugar. How many litres of the 
second solution must be added to 20 litres of the 
first solution to make a solution of 10% sugar? 
(a) 10 (b) 5 
(c) 15 (d) 20 

[LIC AAO Examination, 1988] 


. А part of sum of $10000 is lent at 8% and the 


remaining sum at 1096 per annum. If the average 
rate of interest is 9.2%, then the two parts are: 


(а) 54000, $6000 
(b) 55500, 34500 
(c) 85000, $5000 
(d) 55500, 34500 
[SSC (GL) Prel. Examination, 1993] 


. Zinc and copper are in the ratio of 5:3 in 200 gm 


of an alloy. How much gm of copper be added to 
make the ratio of 3:5? 


1 1 
(c) 72 (4) 66 


[SSC (GL) Prel. Examination, 2002] 
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13. 


14. 


15. 


16. 


The wheat sold by a grocer contained 1096 low 
quantity wheat. What quantity of good quality wheat 
should be added to 150 Kg of wheat so that the 
percentage of low quality wheat become 5%? 
(a) 150 Kg (b) 135 Kg 
(c) 50 Kg (d) 85 Kg 
(e) None of these 

[SBI Associate Banks PO Examination, 2002] 
Tea at $126 per Kg and at $135 per Kg are mixed 
with a third variety in the ratio 1:1:2. 
If the mixture 18 worth $153 per Kg, the price of the 
third variety per Kg is: 
(а) 3169.50 
(с) 8175 


(b) 3175.50 

(d) 5185 
[SSC CPO (SI) Examination, 2003] 
А shopkeeper sells milk which contains 5% water. 
What quantity of pure milk should be added to 2 litres 
of milk (containing 596 water) so that proportions of 
water become 4%? 
(a) 1 litre (b) 2 litres 
(c) 0.5 litre (d) None of these 

[SBI Mumbai Bank PO Examination, 2000] 

What quantity of water should be added to 3 litres 
of 10% solution of salt, so that it becomes 5% salt 
solution? 
(a) 1.5 litres 
(c) 3 litres 
(е) None of these 


(b) 2.7 litres 
(d) Cannot be determined 


[ECGC of India Ltd, Bank PO Examination, 2001] 


17. 


A container contains 10 litres mixture in which there 
is 10% sulphuric acid. How much sulphuric acid is 
to be added to make the solution to contain 25% 
sulphuric acid? 
(a) 2 litres 

(c) 4 litres 

(е) None of these 


(b) 1 litre 
(e) Data inadequate 


[BSRB Baroda Bank Clerical Examination, 2000] 


18. 


A painter mixes colour paint with white colour so 
that the mixture contains 10% blue colour. In a 
mixture of 40 litres colour, how many litres blue 
colour should be added so that the mixture contains 
20% of blue colour? 
(a) 2.5 litres 

(c) 5 litres 

(e) None of these 


(b) 4 litres 
(d) 2 litres 


[BSRB Lucknow Bank Clerical Examination, 2000] 


19. 


A mixture of 66 litres of milk and water are in the 
ratio of 5:1, water is added to make the ratio 3:5. 
Find the quantity of water added. 


20. 


21. 


22. 


23. 


24. 


25. 


(a) 20 litres 
(c) 22 litres 


(b) 18 litres 
(d) 24 litres 
[LIC AAO Examination, 1998] 


A petrol pump owner mixed leaded and unleaded 
petrol in such a way that the mixture contains 1096 
unleaded petrol. What quantity of leaded petrol should 
be added to 1 litre mixture, so that the percentage 
of unleaded petrol becomes 5%? 


(a) 1000 ml (b) 900 ml 
(c) 1900 ml (d) 1800 ml 
[SBI Associates PO, Examinatin, 1999] 


Kantilal mixes 80 Kg of sugar worth of $6.75 per 
Kg with 120 Kg worth of $8 per Kg. At what rate 
shall he sell the mixture to gain 20%? 


(a) 27.50 (b) 9 
(c) 88.20 (d) 88.85 
[BSRB Bhopal Examination, 1998] 


Jaydeep purchased 25 Kg of rice at the rate of 16.80 
per Kg and 35 Kg of rice at the rate of 325.50 
per Kg. He mixed the two and sold the mixture. 
Approximately, at what price per Kg did he sell the 
mixture to make 25 per cent profit? 


(a) 326.50 (b) 327.50 
(c) 328.50 (d) $30.00 
[BSRB Mumbai PO Examination, 1998] 


Jagtap purchases 30 Kg of wheat at the rate of 11.50 
per Kg and 20 Kg of wheat at the rate of $14.25 
per Kg. He mixed the two and sold the mixture. 
Approximately at what price per Kg should he sell 
the mixture to make 30 percent profit? 
(а) 316.30 (b) 318.20 
(c) 315.60 (d) 8314.80 

[BSRB Calcutta PO Examination, 1999] 
Prabha purchased 30 Kg of rice at the rate of 17.50 
per Kg and another 30 Kg rice at a certain rate. He 
mixed the two and sold the entire quantity at the 
rate of 318.60 per Kg and made 20 per cent overall 
profit. At what price per Kg did he purchase the lot 
of another 30 Kg rice? 
(а) 314.50 (b) 312.50 
(c) 315.50 (d) 313.50 

[BSRB Chennai PO Examination, 2000] 


A grocer purchased 20 Kg of rice at the rate of $15 
per Kg and 30 Kg of rice at the rate of 13 per Kg. 


At what price per Kg should he sell the mixture to 


1 
earn 33 3 % profit on the cost price? 


26. 


27. 


28. 


29. 


30. 


31. 


(а) 528.00 
(с) 718.40 


(b) 520.00 
(d) $17.40 
[BSRB Delhi PO Examination, 2000] 


The ratio of milk and water in mixtures of four 
containers are 5:3, 2:1, 3:2 and 7:4, respectively. 
In which container the quantity of milk, relative to 
water is minimum? 
(a) First 
(c) Third 


(b) Second 
(d) Fourth 


[SSC (GL) Examination, 2010] 


4 can contains a mixture of two liquids А and В in 
the ratio 7:5. When 9 litres of mixture are drawn 
of and the can is filled with B, the ratio of А and 
B becomes 7:9. Litres of liquid А contained by the 
can initially was: 


(a) 10 
(c) 21 


(b) 20 
(d) 25 
[SSC (GL) Examination, 2011] 


In a mixture of milk and water, the proportion of 
water by weight was 75%. If ш the 60 gm mixture, 
15 gm water was added, what would be the percentage 
of water? (Weight in gm) 
(a) 7596 (b) 8896 
(c) 9096 (d) None of these 

[IOB PO Examination, 2009] 


The ratio of the quantities of an acid and water in a 
mixture is 1:3. If 5 litres of acid 18 further added to 
the mixture, the new ratio becomes 1:2. The quantity 
of new mixture in litres is: 


(a) 32 (b) 40 
(c) 42 (d) 45 

[SSC (GL) Examination, 2011] 
An alloy contains copper, zinc and nickel in the ratio 
of 5:3:2. The quantity of nickel in Kg that must be 
added to 100 Kg of this alloy to have the new ratio 
5:3:3 is: 
(a) 8 
(c) 12 


(b) 10 
(d) 15 
[SSC (GL) Examination, 2011] 


In three vessels, the ratio of water and milk 18 6:7, 
5:9 and 8:7, respectively. If the mixture of the three 
vessels is mixed, then what will be the ratio of water 
and milk? 


(a) 2431:3781 
(c) 4381:5469 


(b) 3691:4499 
(d) None of these 
[UPPCS Examination, 2012] 


32. 


33. 


34. 


35. 


36. 


37. 
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20 litres of a mixture contains 2096 alcohol and the 
rest is water. If 4 litres of water be mixed in it, the 
percentage of alcohol in the new mixture will be: 


(a) 335% (b) 162% 


(с) 25% (4) 125% 


[SSC Examination, 2014] 


There are two containers of equal capacity. The ratio 
of milk to water in the first container is 3:1, in the 
second container 5:2. If they are mixed up, the ratio 
of milk to water in the mixture will be: 


(a) 28:41 (b) 41:28 
(c) 15:41 (d) 41:15 

[SSC Examination, 2014] 
Sourav purchased 30 Kg of rice at the rate of $10 


per Kg and 35 Kg at the rate of 711 per Kg. He 
mixed the two. At what price per Kg should he sell 
the mixture to make a 30% profit in the transaction? 


(a) 12.5 (b) 13 
(c) 13.7 (d) 14.25 

[SSC Examination, 2013] 
The ratio of alcohol and water in 40 litres of mixture 


is 5:3. Then 8 litres of the mixture is removed and 
replaced with water. Now, the ratio of the alcohol 
and water in the resultant mixture 1s: 
(a) 1:2 (b) 1:1 
(c) 2:1 (d) 1:3 

[SSC Assistant Grade III Examination, 2012] 


Two vessels contain milk and water in the ratio 3:2 
and 7:3. Find the ratio in which the contents of the 
two vessels have to be mixed to get a new mixture 
in which the ratio of milk and water is 2:1. 


(a) 2:1 (b) 1:2 
(c) 4:1 (d) 1:4 

[SSC Examination, 2012] 
A mixture contains 80% acid and rest water. Part of 


the mixture that should be removed and replaced by 
same amount of water to make the ratio of acid and 
water 4:3 is: 


(а) lig (b) 3th 
3 7 


(с) 2rd (d) 2% 
3 7 


[SSC Examination, 2011] 
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38. A and B are two alloys of gold and copper prepared by 40. There are two vessels A and B. Vessel A is containing 
mixing metals in the ratio 7:2 and 7:11 respectively. If 40 litres of pure milk and vessel B is containing 22 
equal quantities of the alloys are melted to form a third litres of pure water. From vessel A, 8 litres of milk 
alloy C, the ratio of gold and copper in C will be: is taken out and poured into vessel B. Then 6 litres 
(a) 5:7 (b) 5:9 of mixture (milk and water) is taken out and from 
ший ее 1 В d int 1 A. What is the ratio of 

[SSC Examination, 2011] сан Бэ into an А E 18 d ratio о 
t tit tot tit 
39. In a laboratory, two bottles contain mixture of acid a оаа ne шааж үс 


and water in the ratio 2:5 in the first bottle and 7:3 in 


of pure water in vessel B? 


the second. The ratio in which the contents of these (a) 14:9 (b) 21:11 
two bottles be mixed such that the new mixture has (c) 24:13 (d) 14:5 
acid and water in the ratio 2:3 is: (e) 21:13 


(a) 4:15 
(c) 21:8 


(b) 9:8 
(d) 1:2 
[SSC Examination, 2011] 


[IBPS PO/MT Examination, 2014] 
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EXPLANATORY ANSWERS 





Exercise- | 





1. (a) S.P. = 330 per Kg 














4. (c) Pass % of boys Pass % of girls 
Gain = 10 96 (7096) (8596) 
Ср _=30>100 _ „300 ^N 74 
110 11 Average 
T . с. 75% 
The required ratio of the two varieties of tea 
290 88:00 
ии х : 
Quantity of cheapertea _ 6 By Alligation rule: 
Quantity of superiortea 5 Numberofboys 10 2 
C.P. of 1 Kg of C.P. of 1 Kg of Number of girls 5 1 
cheaper tea (425) superior tea (X30) 
Total number of students = 480 
480 x 2 
NG 72 Number of boys = o es 320. 
Mean Ee 
ЯГ 5. (b) By method of alligation the required ratio is 4:15. 
РА Ay 75 P 550 P 
230-250 - ын e - es = ео 


6 
Quantity of cheaper tea = 5 x 30 = 36 Kg 


2. (d) "e Milk 


ES 
s 2 


100 


E 550 — 450 : 450 — 75 


S 
РА 


Water is free, its cost can be taken as 0 paisa per litre. 
By method of alligation the ratio of water and milk is 
2:7, i.e., with 7 litres of milk, 2 litres of water is added. 
with 14 litres, water added is 4 litres. 


3. (c) C.P. of 1 Kg of 


C.P. of 1 Kg of $(5.50 — 5.25) = 80.25 $(5.25 — 4.80) = $0.45 
cheaper tea (325) superior tea ($30) 
25 5 
No ж Now, 28.3 
Mean Price : 
228 5_ 60 
P2 Эс `` 9 superior sugar 
730 – 728 = 72 $28 — 725 = 73 60x9 
| | MS : -. Quantity of superior sugar = ——— = 108 Kg 
The required ratio of two varieties of tea is 2:3 
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7. (b) C.P. of 1 Kg of 


cheaper sugar (44.50) superior sugar (35.75) 


и 


Меап Рисе 


(85.50) 
$5.75 — $5.50 


$5.50 — 34.50 
=$0.25 =$1.00 


Quantity of cheaper sugar:Quantity of superior sugar = 
0.25:1 


C.P. of 1 Kg of 


Quantity of cheaper sugar 0.25 1 





s: Quantity of superior sugar 1 4 


75 1 


Quantity of dearer sugar 4 





Quantity of dearer sugar = 75 x 4 = 300 Kg. 


8. (c) Let the C.P. of spirit = $10 per litre 
S.P. of the mixture = $10 per litre 
Profit = 10% 


10 х 100 
110 


= $ 109 per litre 
11 


C.P. of the mixture = 


C.P. of water per litre 


\ 


C.P. of pure spirit 
per litre (X10) 


ЯА 


Меап Риїсе 
100 
LÀ | Ne 
310 gu 210 gH ous = 100 


Tl ^H 11 11 





Quantity of water _ 10/11 _ 1:1 


Quantity of spirit 100/11 


9. (b) The existing solution has 40% salt. More salt is to 
be mixed to make 100% salt solution. So, by alligation 
method: 


40% 100% 
50% 


50% 10% 


The two mixtures should be added in the ratio 5:1. 


. 300 
Required salt = E x 1 = 60 gm. 


10. (b) 1st cow—6% 2nd cow 7.5% 


X 7 
a 


Thus, we see that the ratio of the cost of two cows is 5:4. 











Cost of Ist cow = 330 x 5 = 7750 
5+4 
and, cost of 2nd cow = = x 4 = $600. 
11. (c) Here, alligation is applicable for ‘money per boy or 
girl’. 
65 
Mean value of money per student = —— = 60P. 
3-2 
Boys 80 Girls 30 
60 
30 20 
Boys:Girl = 3:2. 
Number of b = 3 = 39 
= x = 
umber of boys = 773 3 


number of girls = 65 - 39 = 26. 


12. (a) I part II part 
(35 


ъё 
НЬ 


Ratio of quantities sold at 1096 profit and 5% loss 





= 12:3 = 4:1 
: 50 
The quantity sold at 10% profit = x4 
4-1 
= 40 Kg 


and, the quantity sold at 5% loss = 50 - 40 = 10 Kg. 


13. (d) Average rate of interest 
_ 100x750 


= 5% per annum 
5000 x3 А 


5 20 
2 ls 


Investment at 396 per annum 


x 5000 = 33000 





/— 3+2 
Investment at 8% per annum 


- 2 х 5000 = $2000. 





3+2 
| 1600х100 32 
14. (d) Overall rate of interest = —————— = — % 
5х 7000 7 
Rate for I amount Rate for II amount 
696 4% 
32, 
ES % 
(Average rate) 
4 0, 10, 
7 % 7 % 


Ratio of two amounts = 2:5. 


Amount lent at 6% = =x 7000 = 32000. 


7 
15. (d) Milk = [729x2) = 567 ml 


Water = 729 — 567 = 162 ml 
Now, 201 24 => x= 8lml. 
162 +x 3 
16. (a) Let, the С.Р. of the spirit = $10 per litre. 
S.P. of the mixture = $10 per litre. 


Profit = 20% 





10х100 
120 


C.P. of the mixture = € 





- C per litre 


C.P. of water per litre C.P. of pure spirit 
(x0) per litre ($10) 


Е. 


(Average rate) 


(5 
fo 
:10-22 = -70 
ne3. 0525 
3 3 
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Quantity of water 5/3 1 
Quantity of spirit 25/3 5 





Ratio of water and spirit = 1:5. 
17. (©) “10000 22000 


$3000 
1000 7000 


Number of officers _ 1000 1 
Number of workers 7000 7. 








1 
Number of officers = x 400 = 50. 
1-7 


Numbers of worker = 400 — 50 = 350. 
10 
18. (a) Average speed = 190. = 10 Km/h 


ч. | P 
2 x 


Ratio of time taken at 7 Km/h to 12 Km/h = 2:3. 
Time taken at 7 Km/h 





= 213 х 10 = 4 hours. 
Distance covered at 7 Km/h 
=7х4= 28 Km. 

Distance covered at 12 Km/h 
= 100 – 28 = 72 Km. 


19. (b) Average salary of Average salary of 
labourers (275) supervisors (%600) 


ь | 


Mean salary of all 
the staff (2100) 


ze Ne 


500 25 
The required ratio is 500:25, or 20:1 
Number of labourers _ 20 





Number of supervisors 1 





840 _ 20 
7 Number of supervisors 1 
840 


Number of supervisors = ЭС = 42. 
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20. (b) In this question, the alligation method is applicable 





-. Ratio of quantities sold at 8% profit and 18% profit 
on prices, so we should get the average price of mixture. = 4:6 = 2:3 
S.P. of mixture = %20/litre, profit = 25%. . 
100 Therefore, the quantity sold at 1896 profit 
Average price = 20 х 77-08 $16ЛИте 50 
= x 3 = 30 Kg. 
| 2+3 
Chemical Water 
23. (d) I part II part 
C35 


25 0 
EM PA 10 
16 p va 
yr Эх 7 
16 9 2 9 
Chemical:water = 16:9. 12 3 
21. (c) In this question, the alligation method is applicable 


-. Ratio of quantities sold at 10% profit and 5% loss 
for the speed. = 12:3 = 4:1 
Speed of bus Speed of train The quantity sold at 1096 profit 


40 55 s 
230 х4=40 Ка 
4+1 


Average speed 
285 


E 24. (a) Expenditure Saving 
12 x 
(% increase in exp.) 
[ 45 
6 





and, the quantity sold at 5% loss = 50 — 40 = 10 Kg. 


(% increase in saving) 


= 
6 
: : ; . 1 10 
Time spent in bus:time spent in train (% increase in income) 
45 45 
=—:— az]. 
6 6 
“Distance travelled by train = 55 x 3 = 165 Km. 3 2 (given) 
22. (а) | part 2nd part : 
8% profit 18% profit We get two values of x, 7 and 13. But, to get a viable 
answer, we must keep in mind that the central value (10) 
NC 22 must Пе between x and 12. Thus, the value of x should 
be 7 and not 13. 
14% -. Required % increase = 7%. 
(mean profit) 


ES 
2 


496 696 
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ExERcIsE-2 
(BASED ом Memory) 





1. (d) Amount of milk and water in the mixture is 36 litres 5. (a) Gain = 25%, S.P. = $13.75 per litre 
and 4 litres, respectively. 100 x 13.75 
Now, let x litres of water be added - C.P. of mixture = "UO = #11 per litre 
20% of (40 + х) = 4 + х 
or, 40 + x = 20 + 5х C.P. of 1 litre ofwater ^ C.P. of 1 litre of liquid 


от, 4x = 20 or x= 5 litres #12 


$0 
3. (a) Nickel in Туре А = 5% 
Мїске! ш Туре В = 40% 


Nickel in resulting steel = 30%. 


Mean price 
By Alligation rule 11 
Туре А:Туре В = 10:25 = 2:5 
We have to obtain 140 tonnes of steel 
Type A Type B Е A: 
Би Хэн 412-1) 221 4(1-0)-411 


С.Р. of water may be assumed as &0 per litre 
C.P.of liquid = $12 per litre 
By the rule of alligation, we have 


Water:Liquid = 1:11. 
6. (c) By Alligation Rule 


^ 3096 
/ 


Kind I Kind II 
10% 25% С.Р. of 1 Kg $15 C.P. of 1 Kg 20 
Steel of type A = Z x 140 = 40 tonnes ч л 
Steel of type В = Эх 140 = 100 юппез. Mean price 
7 $16.50 
4. (b) Resulting alloy has 80% of silver and hence, 20% 
of copper. 
-. Silver:Copper = 80:20 = 4:1. 
By Alligation rule, 1350 11.50 
DER us ло Kind EKind И = 3.5:1.5 = 7:3. 
6 9 7. (b) Given ratio = 5:3 


If the tea producer mixed 5x Kg of the category of tea to 
that of 3x Kg of the second category of tea. 


C.P. of 5x Kg tea = 5x x 27 = $135х 
C.P. of category II tea = 330 per Kg 
C.P. of 3x Kg tea = 3x x 30 = 790x 


„у 


C.P. of category I tea = $27 per Kg 











4 7 _36-35 5 4 25—24 Total mixture = 5x + 3x = 8x Kg 
59 45 6 5 30 : 
o1 1 Total cost price = 135х + 90x = 3225x 
45 30 Selling price of 1 Kg of mixture = 330.25 
Required ratio = Rod Total S.P. = 8x x 30.25 = 3242x 
45 30 Gain = 3(242x – 225x) = &17х 
: 11 
1.е., Туре А:Туре В = о = 2:3. Gain % = 17x х 100 = 68 2739, 
225х 9 9 
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8. (c) Ratio of alcohol to whisky in the jar = 40:60 = 2:3. 13. (a) Good quality content in 150 Kg of 
Ratio of alcohol to whisky in the new mixture wheat = 90% of 150 = 135 Kg 
= 26:74 = 13:37 -. 5% of the new mixture = 15 Kg 
Now, applying the given alligation method, we have : 15x100 
19 New mixture — = 300 Kg 
100 


Good quality of wheat added = (300 — 150) Kg 
150 Kg. 
14. (b) Let, the price of the third variety be 
х per Kg 
126 x 1 + 135 х1 +2 хх= 153 x 4 
ог, 261 + 2x = 612 ог, 2х = 612 — 261 = 351 
351 


и N 


7 X: = 175.50 


z| 
ola “| 
5 EN 25 кә 


The required price = $175.50 per Kg. 




















15. (c 
rI (©) 
71007502 2 litres x litres 
| | 2-2 
Quantity of whisky replaced = 142 3: 
96% milk | К 
200 100 5% 95% 4% water | Mixture (2 + x) litres 
(47233. : water milk 
9. (d) 60 —— 3900|* 60 litres. 
ЭМЭГ Ор Она 
100 100 
10. (d) 0.8 _ 10 ог, 190 + 100x = 192 + 96x ог, 4х-2 
2 or, x = 0.5 litres. 
m = 20 litres. 16. (c) The given solution has 1096 salt. Water which is to 
11. (a) By the rule of alligation be added has 096 salt concentration. 
8% 10% Original Solution Water 
N P 10% 0% 
9.2% XX 2 
”: Ne 596 (mixture) 
0.896 1.2% va \ 
0.8 5 5 
First part = — x 1000 = $4000 . | 2 
2 Final concentration of solution is 5%. 
Second part = (10000 — 4000) = $6000. Salt concentration: 


: "T д^ = So, water should be added to the given solution in the 
12. (a) Weight of zinc = 200 x ET 125 gm ratio 5:5 = 1:1. 


Weight of copper = 200 х 3 = 75 gm Quantity of water to be added = : х 3 = 3 litres. 





Let the ratio of 125 gm zinc and х gm copper be 3:5 18. (c) Quantity of blue paint in the mixture = 10% of 40 
125 3 ‚ _125%*5_625 m = 4 litres 
"as 8 y NE IE S 8 Quantity of white paint in the mixture 
Addition of copper in mixture -40-4- 36 litres 
625 625- 225 400 T Let, x litres blue paint be added 
75 = = = 133 - gm 





3 3 3 3 | -. According to the question, in the final mixture 


20. 


21. 


22. 


23. 


24. 


25. 


26. 





Quantity of blue paint 4-х 20 
Quantity of white paint | 36 80 
ее гад х = 9 — 4 = 5 litres. 
80 


(a) Неге, we have to find out the quantity of leaded 
petrol. Hence, we have to make certain changes in the 
given data. 


% of leaded petrol in the mixture = 100 — 10 = 90%. 

After addition of leaded petrol (that has to be calculated), 
percentage of leaded petrol becomes (100 — 5) = 95%. 
95 — 90 


AR 1000 ml = 1000 ml. 


The required answer -( 


100Z —8(100 + 20) 
(b) 120) 675000 + 20) -100Z 





| =80 .. Z=%9 per Kg. 





100Z — 24.50(100 + 25) 
(8) p 
1007 — 3062.5 5 
ог, 2062.5-1007 7 
ог, 7007 — 21437.5 = 10312 — 5007 
ог, 12007 = 31750 
. Z = %26.458 рег Kg = Rs.26.50 per Kg. 


) 203 1007 —14.25(100+30) | _ 
11.50(100--30)-1002 





( 


D 


100Z -1852.3 3 


or, — —— — —— == or, 500Z = 8190 


1495-1002 2 
2- I es 316.38 = $16.30. 
500 


100х 18.60 — y x120 
(4) 30 |17 50х 120—100x18.60 | = 20 
ог, 1860 — 120y = 2100 — 1860 = 240 


у= 1620 241350. 
120 








ог, 120у = 1620 


100х 4 га 100 


18510099) - 02 


Z = $18.40. 
(c) Milk in the first vessel 


(c) | х 30 = 20 





= = 0.625 


8 
Milk in the second vessel 
-2-066 
3 
Milk in the third vessel 
cg 0.6 
5 


27. 


28. 


29. 


30. 


31. 
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Milk in the fourth vessel 


(c) Let, the quantity initially of liquid А be 7x litre. 
Let, the quantity initially of liquid B be 5x litre. 
Quantity of А after 9 litres mixture drawn 
21 _ 28x- 21 үс, 
4 4 
Quantity of B after 9 litres mixture drawn and adding 9 
21 _ 20х+ 21 
4 
(28х-21) 20х-21 7 
4 4 9 
= (252 – 140)х = 189 + 147 





— x 


litres of B = 5x4 








The required quantity of А = 7x = 21 litres. 
(d) Weight of water in the mixture of 60 g water 


= 60x 25 _ 45 5 
100 


Weight of water in the mixture of 45 g water 
=45+15=60g 


60 x 100 


Percentage of water = = 80% 


(d) Let, the quantity of acid in the original mixture be 
x litre and quantity of water in the original mixture be 
3x litre. 


х 
Therefore, == 
х 


2(x + 5) = 3x 
=> 2x+ 10 = 3х 
> 3х -– 2х = 10 

> х= 10 





Therefore, quantity of new mixture 
= 4х + 5 = 4(10) + 5 
= 45 litres 
(b) Let, the quantity of nickel mixel be x Kg 
Therefore, 
20+ x _ 3 
100+x 11 
=> 11(20 + x) = 3(100 + x) 
= 220+ 11x = 300 + 3x 
= Шх- 3x = 300 - 220 
=> 8х = 80 





> хе = 10 Kg 


(b) Quantity of milk in the mixture 
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_ 1260 + 975 + 1456 
2730 





2730 
Quantity of milk in the mixture 
7 9 7 
=—+—x— 
13 14 15 
_ 1470 + 1755 + 1274 
2730 





The required ratio = 3691:4499. 
32. (b) In 20 litres of mixture, 


20x20 


Alcohol = = 4 litres 





Water = 20 — 4 = 16 litres 
On adding 4 litres of water, 
Quantity of water = 16 + 4 = 20 litres 
Quantity of mixture = 24 litres 
Required per cent 

4 50 


= ЕЯ 
24 3 3 





33. (d) Let the capacity of each container be x litres. 


In first container, 


Milk = = litres 


Xue 
Water — 4 litres 
In second container 


Milk = = litres 


Water — T litres 


On mixing both, we have, 


ыы 
4 7 
21х+20х Эх. 
2 =—— [tres 
28 7 


: 2 
Quantity of water = Pus = Шад 





litres 


ТӘ: 
= — litres 


Required ratio — Hx : Pr = 41:15 
28 28 
34. (c) Total cost = &(3 x 10 + 35 x 11) 


= %(300 + 385) = $685 


Required S.P. = X 885x130 
100 
Rate per Kg = 8855130 = $13.7 
65х100 


35. 


36. 


37. 


(b) In 32 litres of mixture 


Alcohol = E x 32) = 20 litres 


Water = Ё х 32) =12 litres 


Required ratio = 20:20 = 1:1 
(b) Let the ratio of contents (milk and water) of two 
vessels be x:y 


Amount of milk in first vessel = SE 


3 2X 
Amount of water in first vessel — 5 


Amount of milk in second vessel -2 


Amount of water in second vessel = = 


Now, according to the question, 


3x (7у,2х Зу. 











: 2: 

5 10 5 10 
25 3x Ty x 2x Зу 

5 10 5 10 
=> бх + 7y = 8x + бу 
> 2х=у 

Hral 
> --- 

y 2 


Therefore, required ratio = 1:2 
By Method of Alligation: 
Milk-I Milk-II 





dL ia. 3 2 
10 3 5 3 
_ 21-20 10-9 
ДЕБЕН 
Жз! 

73015 


Required ratio = dod =1:2 
30 1 
(d) In the beginning, Acid:Water = 4:1 
Let x part of mixture be replaced by x part of water. 


| : 4 
In x part of mixture, milk = zi part and, water = 2d 
part 5 5 


Now, according to the question, 
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4 4x => 60х-147у-100х-42у 
Wil sd => 100х-60х-147у-42у 
Е. => 40х-105у 
71:44 ET 
къ ч y 40 8 
5-х-5х 3 
=> 60-12х=20+16х = 
даа 40. (b) Initially 
= ЭР Milk in Vessel А = 40 litres 
40 10 2 : . 
x= 28 = : = = Water in Vessel В = 22 litres 
After first operation: 
38. (c) Let the weight of alloy A be 1 Kg. Milk in Vessel А = 40 — 8 = 32 litres 
Gold in aiit Kg and copper - 2 Kg. Water in Vessel B = 22 litres 
9 7 9 11 Milk in Vessel В = 8 litres 
In 1 Kg of alloy B, Golders Kg and copper = 18 Kg. Mixture in Vessel B = 22 + 8 = 30 litres 
: . 1 
. | yp 2- 11 After second operation (when 6 litres apud of the 
Required ratio =| —+ 51-94 30 5 
9 18/49 18 
ШЕ н> a 211527:5 mixture is taken out from B, it means = litres of water 
18 18 and 5 litres of milk is taken out): 
39. (c) Let the required ratio be x:y 
Now, according to the question, Milk in Vessel А = 3248 18 litres 
2x 7у 92229 
7 10:22 
5х Зу “3 Water in Vessel B = 22 — = = » litres 
7 10 
20x+49y 2 


Required ratio = E : A = 21:11 
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Problems on Ages 








INTRODUCTION 


Problems based on ages are generally asked in most of 
the competitive examinations. To solve these problems, 
the knowledge of linear equations is essential. In such 
problems, there may be three situations: 

(1) Age some years ago 

(1) Present age 
(11) Age some years hence 


Two of these situations are given and it is required 
to find the third. The relation between the age of two 
persons may also be given. Simple linear equations are 
framed and their solutions are obtained. Sometimes, short 
cut methods given below are also helpful in solving 
such problems. 





SOME USEFUL SHORTCUT METHODS 


1. If the age of A, ¢ years ago, was n times the 
age of B and at present A's age is n, times that 








of B, then 
, n, = 
A’s present age = Nyt years 
n =m 
n=l 
and, B’s present age = t years 
n -n 











Explanation 

Let the present age of B be x years. 

Then, the present age of А = rx years 
Given, f years ago, 


n(x — t) = nx — t or, (n, — пох = (n, — Dt 


n-l 
or, x= t. 
n-m, 


Therefore, B’s present age = | 








п,-1 
t years 


n, = п, 


n — 





1 
and, A's present age = | IZ years. 


n,-n, 
Illustration 1: The age of father is 4 times the age of 
his son. If 5 years ago father's age was 7 times the age 
of his son at that time, then what 1s father's present age? 


Solution: The father's present age 





- сал IZ [Here, n, = 7, n, = 4 and t= 5] 





№ = 
25 deat 6x4x5 40 
mco x5 = 3 = 40 years. 





2. The present age of A is n, times the present 
age of B. If ¢ years hence, the age of A would 
be n, times that of B, then 





п,-1 
A's present age = nyt years 
n =M, 


n 
2 t years 
n 





1 2 





and B's present age — | 





Explanation 


Let the present age of B be x years. 
Then, the present age of A = n,x 
Given, Е years hence, 


(nx + t) = n, (x + f) 
or, (n, — ny = (n, — Dt 


п,-1 
Or, х = п —п, t 
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п,-1 
Therefore, B's present age = E —п, | n,t years 


п,-1 
and, A's present age = f ue ыы years. 
1 2 


Illustration 2: The age of Mr Gupta is four times the 
age of his son. After ten years, the age of Mr Gupta 
will be only twice the age of his son. Find the present 
age of Mr Gupta's son. 


Solution: The present age of Mr Gupta's son 





[Here, n, = 4, n, = 2 and t = 10] 


— 5 years. 





3. The age of A, f, years ago, was n, times the 
age of B. If t; years hence A's age would be 
n, times that of B, then, 
n (f, * t,)(n, —1) 
n-n 
h (n, -1) +4 (м, ud 


n-m, 


A's present age = 





+ f, years 





and, B's present age — 





years. 





Explanation 
Let A's present age — x years and B's present age — y 
years. 
Given: x -t, =n, (y - t) and x + £j = nj (y + 2) 
ie,x-ny-(l-ny)t (1) 
and, х= n, y = (-1 + n) b (2) 
Solving (1) and (2), we get 
n (f, +6) —1) +t, 

пп, 


b (n, -1) th (n, 201) 


n-m, 





and, 


Illustration 3: 10 years ago Anu's mother was 4 times 
older than her daughter. After 10 years, the mother will 
be twice older than her daughter. Find the present age 
of Anu is: 


Solution: Present age of Anu 
=. t, (и, -Denn -1) 


n-n 


[Here, n, = 4, n, = 2, t, = 10 and 6 = 10] 
_ 10(2-1)«10(4-1) 10-30 





— 20 years. 


4-2 2 





4. The sum of present ages of A and B is S years. 
If, t years ago, the age of A was n times the 
age of B, then 





Sn — t(n—1) 
Present age of A = = years, 
c 
S t t(n –1) 
and, Present age of B - үү JES 





Explanation 


Let the present ages of A and B be x and y years 
respectively. 


Given: х+у=8$8 (1) 
and, x—-t-n(y- ft) 
ог, x—-ny-(1-nmt (2) 
Solving (1) and (2), we get 
Sn —t(n —1) 
UU EDT 
add: RN, 
n+l 


Illustration 4: The sum of the ages of A and B is 42 
years. 3 years back, the age of A was 5 times the age of B. 
Find the difference between the present ages of A and B. 
Solution: Here, 5 = 42, и = 5 and t = 3 
Present age of A 
5п-4(п-1) 42х5-3(5-1) 
п+1 5+1 


198 
асе 33 уеагѕ 


and, present age of B 
5-1(0-1) 42-3(5-1) 
ми! 5-1 
54 9 
Е = ars. 
6 years 


Difference between the present ages of A and B = 
33 — 9 = 24 years. 








Notes: 


If, instead of sum (5), difference (D) of their ages is 
given, replace 5 by D and in the denominator (n + 1) 
by (n — 1) in the above formula. 





5. The sum of present ages of A and B is 5 years. 
If, t years hence, the age of A would be n times 
the age of B, then 

Sn t t(n—1) 


present age of A = — —————- years 
nal 


S - t(n — 1) 
+1 


and, present age of B = years. 








Explanation 


Let the present ages of A and B be x and y years, 
respectively 


Given: х+у= 85 (1) 
and, x-t-n(y-f) 
ог, x — пу = t(n — 1) (2) 
Solving (1) and (2), we get 

Sn 4 t(n —1) 

Е п+1 

S – t(n—1) 

and, ME Ен 


Illustration 5: The sum of the ages of a son and father 
18 56 years. After four years, the age of the father will 
be three times that of his son. Find their respective ages. 


Solution: The age of the father 
Snct(n-l) _ 56x34 4(3-1) 
n4l 3-1 
[Неге, 5 = 56, t = 4 and и = 3] 





176 


= F = 44 years 
S — t(n-1 
The age of son = eae) 
nal 
_ 56-4(3-—1) 
3+1 


8 | 
= — = ears. 
1 у 
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6. If the ratio of the present ages of A and B 18 
a:b and t years hence, it will be c:d, then 
at(c — d) 


А? t = 
8 present age PEDE 


bt(c—d) 
ad —bc ` 


and, B's present age — 








Illustration 6: The ratio of the age of father and son 
at present 18 6:1. After 5 years, the ratio will become 
7:2. Find the present age of the son. 

bt(c—d) 


Solution: The present age of the son = ———— 
ad — bc 


7,d = 2 and = 5] 





[Неге, а = 6, b= 1, с 


1х5(7-2) 
= ОРОГ =“ 5 years. 





Notes: 


If, with the ratio of the present ages, the ratio of the 
ages | years ago is given, then replace ¢ by (—f) in the 
above formula. 


Illustration 7: 6 years ago Mahesh was twice as old 
as Suresh. If the ratio of their present ages 1s 9:5 then, 
what is the difference between their present ages? 


Solution: Present age of Mahesh 
—а! (c — d) 
 ad-bc. 
-9х6(2-1) 
^ 1х9-5х2 





[Неге, a = 9, b = 5, c = 2, d 
= 54 years 


1 and t= 6] 





Present age of Suresh 
—bt(c — d) 
ad — bc 
-5х6(2-1) 
^ Ix9-5x2 
Difference of their ages = 54 — 30 = 24 years. 


— 30 years. 
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Exercise- | 





. 10, years ago, Mohan was thrice as old as Ram was 
but 10 years hence, he will be only twice as old as 
Ram. Find Mohan's present age. 


(b) 80 years 
(d) 76 years 


(a) 60 years 
(c) 70 years 


. The ages of Ram and Shyam differ by 16 years. 6 
years ago, Mohan's age was thrice as that of Ram's, 
find their present ages. 

(a) 14 years, 30 years 

(b) 12 years, 28 years 

(c) 16 years, 34 years 

(d) 18 years, 38 years 

. 15 years hence, Rohit will be just four times as old 
as he was 15 years ago. How old is Rohit at present? 
(a) 20 (b) 25 

(c) 30 (d) 35 

. A man's age 18 125% of what it was 10 years ago, 


1 
but 837% of what it will be after ten 10 years. 


What is his present age? 


(b) 50 years 
(d) 60 years 


. If twice the son's age be added to the father's age, 
the sum is 70 years and if twice the father's age is 
added to the son's age, the sum is 95 years. Then 
father's age is: 


(a) 45 years 
(c) 55 years 


(a) 40 years 
(c) 42 years 


(b) 35 years 
(d) 45 years 


. 3 years ago, the average age of a family of 5 members 
was 17 years. A baby having been born, the average 
age of the family is the same today? What is the age 
of the child? 


(a) 3 years (b) 5 years 

(c) 2 years (d) 1 year 

. The ratio of A's and B's ages is 4:5. If the difference 
between the present age of A and B 5 years hence 
is 3, then what is the sum of present ages of A and 
B? 

(a) 68 years 
(c) 76 years 


(b) 72 years 
(d) 64 years 
. The ages of A and B are in the ratio 6:5 and sum of 


their ages 1s 44 years. The ratio of their ages after 
8 years will be: 


(a) 4:5 
(c) 3:7 


(b) 3:4 
(d) 8:7 


. One year ago the ratio between Samir and Ashok's 


age was 4:3. One year hence the ratio of their ages 
will be 5:4. What is the sum of their present ages 
in years? 

(a) 12 years 
(c) 16 years 


(b) 15 years 
(d) Cannot be determined 


. Ratio of Ashok’s age to Pradeep’s age is 4:3. Ashok 


will be 26 years old after 6 years. How old is Pradeep 
now? 

(b) 21 years 

(d) 24 years 


(a) 18 years 
(c) 15 years 


. Jayesh is as much younger to Anil as he is older to 


Prashant. If the sum of the ages of Anil and Prashant 
1$ 48 years, what 1s the age of Jayesh? 

(b) 24 years 

(d) Cannot be determined 


(a) 20 years 
(c) 30 years 


. 5 years ago Mr Sohanlal was thrice as old as his 


son and 10 years hence he will be twice as old as 
his son. Mr Sohanlal's present age (in years) is: 
(a) 35 (b) 45 

(c) 50 (d) 55 


. Three times the present age of a father 18 equal to 


eight times the present age of his son. 8 years hence 
the father will be twice as old as his son at that time. 
What are their present ages? 

(a) 35, 15 (b) 32, 12 

(c) 40, 15 (d) 27, 8 


. The sum of the ages of a father and son is 45 years. 


5 years ago, the product of their ages was four times 
the father's age at that time. The present age of the 
father is: 


(b) 36 years 
(d) None of these 


(a) 39 years 
(c) 25 years 


. One year ago a father was four times as old as his 


son. In 6 years time his age exceeds twice his son's 
age by 9 years. Ratio of their ages 15: 

(a) 13:4 (b) 12:5 

(c) 11:3 (d) 9:2 


. The ages of A, B and C together 18 185 years. B 18 


twice as old as A and C is 17 years older than A. 
Then, the respective ages of A, B and C are: 


17. 


(а) 40, 86 and 59 years (b) 42, 84 and 59 years 
(c) 40, 80 and 65 years (d) None of these 


A father's age is three times the sum of the ages 
of his two children, but 20 years hence his age will 
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be equal to the sum of their ages. Then, the father's 
age is: 

(b) 40 years 

(d) 45 years 


(a) 30 years 
(c) 35 years 





EXERCISE-2 


(BASED ON Memory) 





. The difference between the present ages of Arun 


and Deepak is 14 years. Seven years ago the ratio 
of their ages was 5:7 respectively. What is Deepak’s 
present age? 


(a) 49 years 
(c) 63 years 
(е) None of these 


(b) 42 years 
(d) 35 years 


[SBI PO, 2008] 


. The ages of Sachin and Jatin are in the ratio 8:11. 


After 10 years the ratio of their ages will be 13:16. 
What is the difference in their ages? 

(b) 3 years 

(d) 6 years 


(a) 16 years 

(c) 8 years 

(е) None of these 
[Corporation Bank PO, 2007] 


. One year ago the ratio of the ages of Sanika and 


Gouri was 3:4 respectively. One year hence the 
ratio of their ages will be 10:13 respectively. What 
is Sanika’s present age? 

(b) 20 years 

(d) Cannot be determined 


(a) 18 years 

(c) 26 years 

(е) None of these 
[OBC PO, 2007] 


. The present age of Mr Sanyal is 3 times the present 


age of his son. Six years hence the ratio of their ages 
will be 5:2. What is the present age of Mr Sanyal? 
(b) 48 years 
(d) 60 years 


(a) 50 years 

(c) 54 years 

(е) None of these 
[OBC PO, 2007] 


. The ages of Samir and Tanuj are in the ratio of 8:15. 


After 9 years the ratio of their ages will be 11:18. 
What is the difference between their ages? 

(b) 20 years 

(d) 21 years 


(a) 24 years 

(c) 33 years 

(e) None of these 
[Bank of Baroda PO, 2007] 


. The present ages of A, B and C are in the ratio of 


8:14:22. The present ages of B, C and D are in the 


ratio 21:33:44. Which of the following respresents 
the ratio of the present ages of A, B, C and D? 
(a) 12:21:33:44 (b) 12:22:31:44 
(c) 12:21:36:44 (d) Cannot be determined 
(е) None of these 

[SBI PO, 2005] 


. Present ages of Seema and Naresh are in the ratio of 


5:7. Five years hence the ratio of their ages becomes 
3:4. What is Naresh’s present age in years? 
(a) 25 (b) 40 
(c) 30 (d) Cannot be determined 
(е) None of these 

[SBI PO, 2005] 


. The average age of 11 players of a cricket team is 


increased by 2 months when two of them aged 18 
years and 20 years are replaced by two new players. 
The average age of the new players is: 


(b)19 years 6 months 


(d)19 years 5 months 
[SSC (GL) Prel, 2005] 


(a) 19 years 1 month 
(c) 19 years 11 months 


. The average age of 30 boys in a class is 15 years. 


One boy aged 20 years left the class, but two new 
boys came in his place whose ages differ by 5 years. 
If the average age of all the boys now in the class 
still remains 15 years, then the age of the younger 
newcomer is: 


(a) 20 years 
(c) 10 years 


(b) 15 years 
(d) 8 years 
[SSC (GL) Prel, 2005] 


. The ratio of the present ages of two brothers is 1:2 


and 5 years back the ratio was 1:3. What will be 
the ratio of their ages after 5 years? 
(a) 1:4 (b) 2:3 
(c) 3:5 (d) 5:6 
[SSC (GL) Prel, 2005] 


. 6 years ago, Seema was half of that of Rupa in age. 


Four years hence the ratio of their ages would be 
3:5. How old is Rupa at present? 
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12. 


13. 


14. 


15. 


16. 


17. 


(a) 32 years 

(c) 40 years 
(e) None of these 
[BSRB Bhubaneshwar Bank Clerical 
Examination, 2001] 


(b) 16 years 
(d) Cannot be determined 


Father is aged three times more than his son Ramu. 
1) 2: 
After 8 years, he would be 25 times of Ramu's 


age. After further 8 years, how many times would 
he be of Ramu's age? 


La 
(a) 2 times (b) "n times 


(c) 23 times (d) 3 times 


[SI Rec. Examination CPO, 1998] 


The present age of a father is 3 years more than 
three times the age of his son. Three years hence, 
father's age will be 10 years more than twice the 
age of the son. The father's present age is: 


(b) 39 years 
(d) 40 years 
[SSC (GL) Prel. Examination, 1999] 


My grandfather was 8 times older than me 16 years 
ago. He would be 3 times of my age 8 years from 
now. Eight years ago, what was the ratio of my age 
to that of my grandfather? 
(a) 3:8 (b) 1:5 
(c) 1:2 (d) None of these 

[SSC (GL) Prel. Examination, 2003] 


In a class, the average age of 40 boys is 13.5 years 
and that of the girls is 13 years. The average age 
of the whole class is 13.4 years. Find the number 
of girls in the class. 
(a) 20 
(c) 11 


(a) 33 years 
(c) 45 years 


(b) 13 

(d) 10 
[SSC (GL) Prel. Examination, 2000] 
The average age of 8 men is increased by 2 years 
when two of them whose ages are 21 and 23 years 
are replaced by two new men. The average age of 
the two new men 15: 
(a) 22 years 
(c) 28 years 


(b) 24 years 
(d) 30 years 
[SSC (GL) Prel. Examination, 2000] 


In a school with 600 students, the average age of the 
boys 18 12 years and that of the girls is 11 years. If 
the average age of all the students of the school is 
11 years and 9 months, then the numbers of girls in 
the school is: 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(a) 450 
(c) 150 


(b) 250 

(d) 350 
[SI Rec. Examination in CPO, 1998] 
A father said to his son ‘I was as old as you are at 
present at the time of your birth’. If the father's age 
is 38 years now, the son's age five years back was: 
(a) 14 years (b) 19 years 
(c) 38 years (d) 33 years 

[Assistant'S Grade Examination, 1998] 

The average age of a husband and wife was 23 years 
at the time of their marriage. After 5 years they have 
a one year old child. The average age of the family 
now is: 


(a) 28.5 years (b) 19 years 
(c) 29.9 years (d) 23 years 
[Assistant’s Grade Examination, 1998] 
Renu's mother was three times as old as Renu 
5 years ago. After 5 years, she will be twice as old 
as Renu. Renu's present age in years is: 
(a) 35 (b) 10 
(c) 20 (d) 15 
[Assistant's Grade Examination, 1998] 
The average age of a class of 20 students 18 20 years. 
If the teacher's age 18 also included the average age 
increases by one year. The teacher's age is: 
(a) 24 years (b) 30 years 
(c) 41 years (d) 44 years 
[Assistant's Grade Examination, 1998] 
The average age of x and y is 18. If z 1s equal to 9 
then, the average of x, y and z is: 
(a) 3 (b) 9 
(c) 12 (d) 15 
[SSC (GL) Prel. Examination, 1999] 
The average age of 12 players of a team is 25 years. 
If the captain's age is included, the average age 
increases by 1 year. The age of the captain is: 
(b) 38 years 
(d) 26 years 
[SSC (GL) Prel. Examination, 1999] 
The average age of 24 students and the class teacher 
18 16 years. If the class teacher's age is excluded, 
the average reduces by one year. What is the age of 
the class teacher? 


(a) 25 years 
(c) 36 years 


(b) 45 years 
(d) Data inadequate 


(a) 50 years 

(c) 40 years 

(e) None of these 
[SI Rec. Examination in Delhi Police, 1997] 


If the ages of P and R are added to twice the age 
of Q, the total becomes 59. If the ages of Q and R 


26. 


27. 


28. 


29. 


30. 


31. 


are added to thrice the age of Р, the total become 
68. And, if the age of P is added to thrice the age 
of Q and twice the age of R, the total becomes 108. 
What 18 the age of P? 
(a) 15 years 

(c) 17 years 

(e) None of these 


(b) 19 years 
(d) 12 years 


[SBI PO, 1999] 
The product of the ages of Harish and Seema is 
240. If twice the age of Seema 4 years is more than 
Harish's then, what is Seema's age in years? 
(a) 12 (b) 20 
(c) 10 (d) 14 
(e) Data inadequate 

[SBI PO, 1999] 
The average age of 34 boys in a class is 14 years 
If the teacher's age is included the average age of 
the boys and the teacher becomes 15. What is the 
teacher's age? 
(a) 48 years 
(c) 49 years (d) 45 years 
(e) None of these [SBI PO, 2000] 
О is as much younger than R as he is older than T. 
If the sum of the ages of В and T is 50 years, what 
18 definitely the difference between R and Q's age? 
(b) 1 year 


(b) 46 years 


(a) 25 years 
(c) 2 years (d) Data inadequate 

(e) None of these [SBI PO, 2000] 
The ratio between the ages of a father and a son at 
present is 5:2, 4 years, hence the ratio between the 
ages of the son and his mother will be 1:2. What is 
the ratio between the present ages of the father and 
the mother? 
(a) 3:4 

(c) 4:3 


(b) 5:4 
(d) Cannot be determined 
[Allahabad Bank PO, 2010] 


Radha's present age is three years less than twice 
her age 12 years ago. Also the ratio between Raj's 
persent age and Radha's present age in 4:9. What 
will be Raj's age after 5 years? 

(b) 7 years 

(d) None of these 
[Punjab and Sind Bank PO, 2010] 
The ratio of the present ages of Swati and Trupti 
18 4:5. 6 years hence the ratio of their ages will be 
6:7. What 18 the difference between their ages? 

(b) 3 years 

(d) Cannot be determined 
[Punjab National Bank PO, 2010] 


(a) 12 years 
(c) 21 years 


(a) 2 years 
(c) 4 years 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 
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4 years ago Shayam's age was 1 times that of Ram. 


4 years hence, Shayam's age will be 2 times that of 
Ram. What is the present age of Shayam? 

(b) 20 years 

(d) 24 years 
[Corporation Bank PO, 2009] 
The ratio of the present ages of Anju and Sandhya is 
13:17, 4 years ago the ratio of their ages was 11:15. 
What will be the ratio of their ages 6 years hence ? 


(a) 15 years 
(c) 4 years 


(a) 3:4 (b) 7:8 

(c) 5:4 (d) None of these 
[Corporation Bank PO, 2010] 

The ages of Melwyn and Louis are in the ratio of 


7:10. After 6 years the ratio of their age will be 
17:23. What is the difference in their ages? 
(b) 4 years 
(d) 10 years 
[New Indian Insurance PO, 2009] 
The ages of Bhakti and Neil are in the ratio of 8:7. 
After 6 years, the ratio of their ages will be 19:17. 
What is the difference in their ages? 
(b) 8 years 
(d) 12 years 
[Haryana Grameen Bank PO, 2009] 
The ages of Sulekha and Arunima are in the ratio 
of 9:8. After 5 years the ratio of their ages will be 
10:9. What is the difference between their ages (in 
years)? 


(a) 8 years 
(c) 12 years 


(a) 4 years 
(c) 10 years 


(a) 4 years (b) 5 years 
(c) 6 years (d) 7 years 

[Andhra Bank PO, 2008] 
The present ages of Amit and his father are in the 


ratio of 2:5. 4 years hence the ratio of the their ages 
will become 5:11. What was the father’s age 5 years 
ago? 

(a) 40 years 
(c) 30 years 


(b) 45 years 

(d) 35 years 

[Andhra Bank PO, 2009] 
The ages of Ranjana and Rakhi are in the ratio of 
15:17. After 6 years the ratio of their ages will 
be 9:10. What will be the age of Ranjana after 6 
years? 

(a) 40 years 
(c) 34 years 


(b) 30 years 

(d) 36 years 
[Uttrakhand GBO PO, 2007] 
The ratio between the present age of Manisha and 
Deepali is 5:x. Manisha is 9 years younger than 
Parineeta. Parineeta’s age after 9 years will be 
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40. 


41. 


42. 


43. 


44. 


45. 


33 years. The difference between Deepali’s and 
Manisha's age 18 same as the present age of Parineeta. 
What will come in place of x? 
(a) 23 (b) 39 
(c) 15 (d) None of these 

[IBPS Bank PO, 2011] 


The ages of Shirish and Kunder are in the ratio of 
5:6. After 8 years the ratio of their ages will be 
7:8. What 18 the difference in their ages? 


(b) 8 years 
(d) 12 years 
[OBC PO, 2009] 


(a) 4 years 
(c) 10 years 


The ages of Nishi and Vinnee are in the ratio of 


6:5. After 9 years the ratio of their ages will be 9:8. 
What is the difference in their ages? 


(b) 7 years 
(d) 3 years 

[SBI PO, 2008] 
The total of the ages of a class of 75 girls is 1050, 
the average age of 25 of them is 12 years and that 
of another 25 is 16 years. Find the average age of 
the remaining girls. 


(a) 9 years 
(c) 5 years 


(a) 12 years 
(c) 14 years 


(b) 13 years 
(d) 15 years 
[SBI PO, 2008] 


Michelle got married 9 years ago. Today her age is 
1 А ; 
ы times her age at the time of marriage. At present 


P 
her daughter's age 1s P of her age. What was her 
daughter's age 2 years ago? 
(b) 7 years 
(d) None of the above 
[Dena Bank PO, 2008] 


(a) 6 years 
(c) 3 years 


The ratio between the present ages of Ram and 
Rakesh is 6:11. 4 years ago, the ratio of their ages 
was 1:2. What will be Rakesh's age after five years? 


(b) 29 years 
(d) Cannot be determined 
[Corporation Bank PO, 2011] 


(a) 45 years 
(c) 49 years 


The ratio between the present ages of Ram Rohan 
and Raj is 3:4:5. If the average of their present ages 
18 28 years then what will be the sum of the ages 
of Ram and Rohan together after 5 years? 


(a) 45 years (b) 55 years 
(c) 52 years (d) 59 years 
[Bank of Baroda PO Examination, 2011] 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


The present ages of Vishal and Shekhar are in the 
ratio of 14:17. 6-years from now, their ages will 
be in the ratio of 17:20. What is Shekhar's present 
age ? 

(b) 51 years 

(d) 28 years 

[Bank of India PO, 2010] 


Ram's present age is three times his son's present 


(a) 17 years 
(c) 34 years 


age and - of his father's present age. The average 


of the present ages of all of them is 46 years. What 
is the difference between the Ram's son's present 
age and Ram's father's present age? 

(b) 88 years 

(d) None of these 
[Bank of Baroda PO, 2010] 


At present, Meena 18 eight times her daughter's age. 
8 years from now, the ratio of the ages of Meena and 
her daughter will be 10:3. What is Meena's present 
age? 


(a) 68 years 
(c) 58 years 


(a) 32 years 
(c) 36 years 


(b) 40 years 
(d) Cannot be determined 
[IDBI PO, 2009] 


The ratio of the ages of Anubha and her mother 
18 1:2. After 6 years the ratio of their ages will be 
11:20. 9 years before, what was the ratio of their 
ages? 

(a) 3:5 
(c) 1:4 


(b) 2:7 

(d) 2:5 
[Syndicate Bank PO, 2010] 
The ratio of the age of Tina and Rakesh is 9:10. 10 
years ago the ratio of their ages was 4:5. What is the 
present age of Rakesh? 
(a) 25 years 

(c) 30 years 


(b) 20 years 

(d) 24 years 
[Bank of Baroda PO, 2010] 
The average age of women and child workers in 
factory was 15 years. The average age of all the 16 
children was 8 years and the average age of women 
workers was 22 years. If 10 women workers were 
married, then the number of unmarried women 
workers 1s: 


(a) 16 
(c) 8 


(b) 12 
(d) 6 

[UPPCS, 2012] 
The age of a father 18 three times of that of his son. 
After 5 years, the double of father's age will be 
five times the age of son. The present age of father 
and son is: 


53. 


54. 


55. 


56. 


57. 


58. 


(b)36 years, 12 years 
(d)45 years, 15 years 
[UPPCS, 2012] 
In a family, mother's age is twice that of daughter's 
age. Father is 10 years older than mother. Brother is 
20 years younger than his mother and 5 years older 
than his sister. What 1s the age of the father? 
(b) 60 years 
(d) 55 years 
[SSC (GL), 2011] 
The ratio of the ages of Ram and Rahim 10 years 
ago was 1:3. The ratio of their ages 5 years hence 
will be 2:3. Then the ratio of their present ages 
is: 
(a) 1:2 
(c) 3:4 


(a) 30 years, 10 years 
(c) 42 years, 14 years 


(a) 62 years 
(c) 58 years 


(b) 3:5 
(d) 2:5 

[SSC (GL), 2011] 
The average age of 11 players of a cricket team is 
increased by 2 months when two of them aged 18 
years and 20 years are replaced by two new players. 
The average age of the new players is: 


(a) 19 years 1 month 
(b) 19 years 6 months 
(c) 19 years 11 months 
(d) 19 years 5 months 
[SSC (GL), 2011] 


Shan is 55 years old, Sathian is 5 years junior to 
Shan and 6 years senior to Balan. The youngest 
brother of Balan is Devan and he is 7 years junior 
to him. So what is the age difference between Devan 
and Shan? 


(a) 18 years 
(c) 13 years 


(b) 15 years 
(d) 7 years 
[SSC (GL), 2011] 


A man is 3 years older than his wife and four times 


as old as his son. If the son becomes 15 years old 
after 3 years, what is the present age of the wife? 


(b) 51 years 
(d) 45 years 
[SSC (GL), 2010] 


After replacing an old member by a new member, it 
was found that the average age of five members of 
a club is same as it was 3 years ago. The difference 
between the ages of the replaced and the new 
members is: 


(a) 60 years 
(c) 48 years 


(a) 2 years 
(c) 8 years 


(b) 4 years 
(d) 15 years 
[SSC, 2014] 


59. 


60. 


61. 


62. 


63. 


64. 
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7 years ago, the ages (in years) of A and B were in 
the ratio 4:5; and 7 years hence they will be in the 
ratio 5:6. The present age of B is: 
(b) 63 years 
(d) 77 years 


(a) 56 years 
(c) 70 years 

[SSC, 2010] 
The ratio of the present ages of A and B is 7:9. 


6 years ago the ratio of i of A's age at that time 


and i of B's ageat that time was 1:2. What will 


be the ratio of A's to B's age 6 years from now? 


(a) 4:5 (b) 14:15 
(c) 6:7 (d) 18:25 
(e) 22:25 


[IBPS PO/MT, 2014] 


The present age of Romila is 3 that of her father. 
After 6 years her father's age will be twice the age 
of Kapil. If Kapil celebrated fifth birthday 8 years 
ago, what is Romila's present age? 
(b) 7.5 years 
(d) 8.5 years 


(a) 7 years 

(c) 8 years 

(e) None of these 
[IBPS PO/MT, 2013] 

The sum of the ages of 4 members of a family, 5 

years ago, was 94 years. Today, when the daughter has 

been married off and replaced by a daughter-in-law, 

the sum of their ages 1s 92. Assuming that there has 

been no other change in the family structure and all 

the people are alive, what 18 the difference between the 

age of the daughter and that of the daughter-in-law? 

(b) 11 years 

(d) 19 years 


(a) 22 years 
(c) 25 years 
(e) 15 years 
[IBPS PO/MT, 2012] 
The ratio of the present age of Manisha and Deepali 
18 5:X. Manisha 1s 9 years younger than Parineeta. 
After 9 years, parineeta's age will be 33 years. The 
difference between Deepali's and Manisha's age is 
the same as the present age of Parineeta. What should 
come in place of X? 
(a) 23 
(c) 15 
(e) None of these 


(b) 39 
(d) Cannot be determined 


[IBPS PO/MT, 2011] 


The age of the father 18 30 years more than the son's 
age. Ten years hence, the father's age will become 
three times the son's age that time. What is the son's 
present age in years? 
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65. 


66. 


67. 


68. 


69. 


(a) Eight 

(c) Five 

(e) None of these 
[SBI Associates Banks PO, 2011] 


The ratio of the present age of Manoj to that of 
Wasim is 3:11. Wasim is 12 years younger than 
Rehana. Rehana's age after 7 years will be 85 years. 
What is the present age of Manoj's father, who is 
25 years older than Manoj? 


(b) 67 years 
(d) 69 years 


(b) Seven 
(d) Cannot be determined 


(a) 43 years 

(b) 45 years 

(e) None of these 
[IOB PO, 2011] 


Raman's present age is three times his daughter's 


and of his mother's present age. The sum of 


с. 
13 
the present ages of all three of them is 125 years. 
What is the difference between the present ages of 


Raman's daughter and Raman's mother? 


(b) 40 years 
(d) Cannot be determined 


(a) 45 years 

(c) 50 years 

(e) None of these 
[Allahabad Bank PO, 2011] 


The ratio of the present ages of Ram and Rakesh 
6:11. 4 years ago, the ratio of their ages was 1:2. 
What will be Rakesh's age after 5 years? 

(b) 29 years 

(d) Cannot be determined 


(a) 45 years 

(c) 49 years 

(e) None of these 
[Corporation Bank PO, 2011] 


Radha's present age is 3 years less than twice her 

age 12 years ago. Also, the ratio of Raj's present age 

to Radha's present age is 4:9. What will be Raj's 

age after 5 years? 

(a) 12 years 

(c) 21 years 

(e) None of these 
[Punjab and Sind Bank PO, 2010] 


The ratio of the ages of a father and a son at present 
18 5:2. 4 years hence, the ratio of the ages of the 
son and his mother will be 1:2. What is the ratio of 
the present ages of the father and the mother? 

(a) 3:4 (b) 5:4 

(c) 4:3 (d) Cannot be determined 
(e) None of these 


(b) 7 years 
(d) Cannot be determined 


[Allahabad Bank PO, 2010] 


70. 


71. 


72. 


73. 


74. 


Ratio of the ages of Таша and Rakesh is 9:10. 10 
years ago, the ratio of their ages was 4:5. What is 
the present age of Rakesh? 

(b) 20 years 

(d) 24 years 


(a) 25 years 

(c) 30 years 

(e) None of these 
[Indian Bank PO, 2010] 


At present, Meena 18 eight times her daughter's age. 
8 years from now, the ratio of the ages of Meena and 
her daughter will be 10:3. What is Meena's present 
age? 

(a) 32 years 

(c) 36 years 

(е) None of these 


(b) 40 years 
(d) Cannot be determined 


[IDBI Bank PO, 2009] 


The ages of Shirish and Kunder are in the ratio of 
5:6. After 8 years, the ratio of their ages will be 7:8. 
What is the difference in their ages? 


(a) 4 years (b) 8 years 
(c) 10 years (d) 12 years 
(e) None of these 
[OBC PO, 2009] 


In a class, there are 32 boys and 28 girls. The 
average age of the boys in the class is 14 years, 
and the average age of the girls in the class is 13 
years. What is the average age of the whole class? 
(Rounded off to two digits after decimal) 


(a) 13.50 (b) 13.53 
(c) 12.51 (d) 13.42 
(e) None of these 
[NABARD Bank Officer 2009] 


33v. 
4 years ago Shyam's age was 4 times that of Ram. 


4 years hence, Shyam's age will be - times that of 


Ram. What is the present age of Shyam? 


(b) 20 years 
(d) 24 years 


(a) 15 years 

(c) 16 years 

(e) 8 years 
[Corporation Bank PO, 2009] 
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ЕХЕВС!$Е- | 





1. (c) Let, Mohan's present age be x years and Ram's 


1 
present age be y years. 125 % of (x — 10) = 83 a of (x + 10) 


Then, according to the first condition, 








5 5 
x — 10 = 3(у - 10) о io а 10) 
— 3y = -20 За 

ма ? fter 10 E or 2 заа 190 

pn - Ч s age after 10 years ЭГ 6 ЄС А 
= (х ears 

T 5x 250 

Ram's age after 10 years = (y + 10) г, Б ог, х = 50 уеагѕ. 


(x + 10) = 2(у + 10) 
ог, х — 2у = 10 ...(2) 
Solving (1) and (2), we get 
x = 70 and, y = 30 
Mohan's age = 70 years and Ram's age = 30 years. 
. (a) Let, Ram's age = x years 
So, Mohan's age = (x + 16) years 
Also, 33 — 6) 2x 16-6 or, х= 14 
Каш 5 age = 14 years 
and, Mohan's age = 14 + 16 = 30 years. 
. (b) Let, the present age of Rohit be x years 
Then, given: x 15 = 4(х - 15) = х= 25. 
. (b) Let, the present age be x years. 
Then, 12596 of (x 10) 2 x 


and, 835% of (х + 10) =x 


. (b) Given: 2 о, В=- А 
в 5 4 


. (a) Let, son's age ( in years ) = x and father's age (in 


years) = y 
Given: 2x + у= 70 and, x + 2y = 95 
Solving for y, we get y = 40. 


. (c) Present age of 5 members 


=5x17+3x5 = 100 years 
Also, present ages of 5 members + Age of the baby 
= 6 x 17 = 102 years 
Age of the baby = 102 — 100 = 2 years. 
5 


and, В – (А + 5) = 3 ог, В=А +8 


2 A=A+8 
4 
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10. 


11. 
12. 


A = 32 years 
and, B = 1 x 32 = 40 years 


A+B = 40 + 32 = 72 years. 


. (d) Let, present ages (in years) of A and B respectively, 


are 6x and 5x. 

Given: 6x + 5x = 44 => х-4 
Ratio of ages after 8 years will be 
бх + 8:5x + 8 


ог, 32:28 ог, 8:7. 


. (c) Let, one year ago 


Samir's age be 4x years 

and, Ashok's age be 3x years 

Present age of Samir = (4х + 1) years 
Present age of Ashok = (3x + 1) years 
One year hence 

Samir's age = (4х + 2) years 

Ashok's age = (3x + 2) years 
According to question, 








BEEP LOY vast заал сл 
3x42 4 
or, х= 2. 


Sum of their present ages = 4х + 1 + 3x + 1 
=7х +2 
= 7 х 2 +2 = 16 years. 


(c) Let, the present ages of Ashok апа Pradeep be 4x 
and 3x 


So that 4x +6 = 26 > х= 5 
Present age of Pradeep is 3x = 3x5, 1.е., 15 years 
(b) 
(c) Let, Mr Sohanlal’s age (in years) = x 
and his son's age = y 
Then x -523(y 5) ie, x - 3y + 10 = 0 


and, x + 10 = 2 (y + 10) 1e,x -2y - 10 = 0 
Solving the two equations, we get 
x = 50, y = 20. 


. (b) 


. (b) Let, father's present age = x years 


Then, son's present age — (45 — x) years 

Given: (x - 5)(45 - x 5) = 4x - 5) 

or, x?- 41x + 180 = 0 or (х – 36)(х – 5) = 0 
х = 36 уеагѕ. 


. (©) Let, the present ages of father and son be x and у 


years, respectively 
Then, (x - 1) 2 4(y - 1) 


ог, dy -x 23 .44(1) 
and, (x + 6) – 2y + 6) = 9 
от, —2у +x = 15 ...(2) 


Solving (1) and (2), we get, x = 33, y = 9 
Ratio of their ages = 33:9 = 11:3. 


. (b) Let, A's age be x years 


B's age be 2x years 

C's age = (x + 17) years 

According to the question, 

X + 2x + (x + 17) = 185 

4х = 185 - 17 = 168 х = 42 
A's age = 42 years 

B's age = 84 years 

C's age = 42 + 17 = 59 years. 


. (a) Let, the present age of father be x years and the 


present age of son be y years. 

x = 3y .44(1) 
Also, (x + 20) = (y + 20 + 20) ...(2) 
Solving (1) and (2), we get 
x = 30 years. 





EXERCISE-2 


(BaseD ON Memory) 





. (е) Let, the present ages of Arun and Deepak be x and 


y years respectively. 





y-x=14 
x=y-14 
x=7 3 

d, == 
Got ate о 


7х — 49 = 5y — 35 
=> Ty – 14) – 49 = 5y — 35 
=> Ty – 98 - 49 = 5y - 35 


2. 


=> Ty – 5у = 98 + 49 – 35 





у = 56 years 
(d) 8x +10 .13 
11х+10 16 
30 
= 128x + 160 = 143x + 130 x=—=2 
15 


difference in their ages 


= 11х - 8x = 3x = 3 x 2 = 6 years. 








. (e) We have 21 Ве (1) 
and 251410 45s 1992.3 (2) 
0-1 3 


Solving (1) and (2), we have, S = 19 years. 
. (©) Let, son's age = x, Sanyal's age = 3x 
3х-6 5 


— > 6х+12 =5х+30 x = 18 
x+6 2 





Sanyal's age = 3x 2 3 18 = 54. 


(8+9) 11 


. (d) We have 0569) 18 


or, 144k + 162 = 165k + 99 
or, 21k = 63 

kz3 

Required difference = (15 – 8 x 3221 
. (a) -- А:В:С = 8:14:22 

= 12:21:33 

B:C:D = 21:33:44 

A:B:C:D = 12:21:33:44 
. (e) Let, the present ages of Seema and Naresh be 5x 
years and 7x years respectively. 


5545 3 
7х+5 4 
=> 21x + 15 = 20х + 20 


=> x=5 








Present age of Naresh = 35 years. 
. (©) Let, the average age of 11 players be х. 

When two players aged 18 years and 20 years are 
replaced by two new players, the average age of 11 
players 
. Их-18-20+2р c 

11 6 





where p is the average age of the two new players. 
Их - 18 - 20 + 2p = 11x + Z 


11 
+ 
12 











> 2p мэс р-19 


= Average age of the two new players 
= 19 years and 11 months. 


. (b) Let, the ages of the two new boys be x and x + 5 
respectively. 


450-20--х-(х-5) _ 
31 
=> 2х- 15 = 31 х 15 - 450 = 15 
> х= 15 





15 


Age of the younger newcomer = 15 years 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Problems on Ages 16.13 


(c) Let the ratio of the present ages of the two brothers 
be x:y. 








г y = 2x] 


1111 
> 
| 
Ме 





= Ratio of the ages of the two brothers after 5 years. 


(e) Let, Seema's age at present be x years and Rupa's 
age be y years. 


Now, according to the question, 











(y-6)22(x-6) > у-6бэ2х-12 

or, 2x -у=б ...(1) 
х+4 3 

Also, у+4 5 

or, 5x + 20 = 3y + 12 

or, 53 - 3y = -8 ...(2) 


From equations (1) and (2), we get 
x = 26 years and y = 46 years 
(a) Given: F = R + ЗЕ = 4R .44(1) 








and, Р+8-2 (6+8) = 20 8) ...(2) 


Е 162? x (К + 16) 
(1) and (2) gives = 32 and В = 8 





Е + 16 = 48, R + 16 = 24. 
(а) Given: Е - 38 =3 .44(1) 
and, (Е + 3) – 2 ($ + 3) = 10 
ог, F-28213 ...(2) 


Solving (1) and (2), we get F = 33 years. 


(d) Let, the present age of grandfather and me be 'x 
years and ‘у’ years, respectively 











Given: x -1628(y 16) => 8у- х= 112 ...(1) 
апі, х+8 = 3 (у +8) > х-Зу=16 ...(2) 
Solving (1) and (2), we get 

464 128 
x and у = 

5 5 
Ratio 8 years ago = у - 8:x — 8 
= 88:424 = 11:53. 


(d) Let, number of girls = К 

40 x 13.5 + 13K = 13.4 (К + 40) 
=> 13 K + 540 = 13.4K + 536 
> 04K =4 > K=10. 


(d) Let, average age of 8 men be K and average age of 
two new men be M 


8K — 21 - 23 + 2М = 8 (К +2) = М = 30. 
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17. 


18. 
19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 
29. 


30. 


(c) Let, number of girls = G 
Number of boys 2 600 - G 


Given: 12(600- G) + 11G = IP x 600 

= 7200 - 12 G+ 11G = 7050 

> G=150. 

(b) At present, the son's age — 19 years. 

(b) We have, H + W = 46 

and, (Н + 5) + (М + 5) +С =Н+У + 10 +С 
= 46 + 10+1= 57 


Average age of H, W and С now = 9 - 19. 
(d) Given: 3(R - 5) = (M — 5) 
and, 2(R + 5) = (M + 5) 
М = 35, В = 15. 
(c) The teacher's age = 21 x 21 — 20 x 20 
= 44] — 400 = 41 years. 
(d) Given: x +у y 2 36 andz 2 9 
х+у+2 
3 
(b) Age of the captain = (25 + 1) x 13 ~ 25 x 12 
= 338 — 300 = 38 years. 
(c) Age of the class teacher 
= 25 x 16 - 24 x15 
= 400 — 360 = 40 years. 
(d) P+R+2Q = 59 
О +R + 3P = 68 and P + 3Q + 2R = 108 
Solving these, we get 


= 15. 


P = 12 years. 


(a) Let, the ages of Harish and Seema be x and y years, 
respectively. 


According to question, 

x X y = 240 .44(1) 
2)-х-4 ...(2) 
Solving equations (1) and (2), we get 

у = 12 years 

(c) Teacher's age = 35 x 15 — 34 x 14 

525 — 476 = 49 years. 


(d) 
(d) Let, the ages of father and son are 5x and 
2x years. 


After four years the age of son = 2x + 4 
After four years the age of mother = 4x + 8 
So the present age of mother = 4x + 4 
Ratio of the age of father and mother = 5x:(4x + 4) 
Data are insufficient, so cannot be determined. 
(d) Present age of Radha = x years. 
According to question, 
x +3 = 2(х - 12) 
x+3=2x - 24 





31. 


32. 


33. 


34. 


х= 27 
Present age of Raj:Present age of Radha = 4:9 


Present age of Raj = xd -12 


After 5 years age of Raj = 12 + 5 = 17 years 
5-6 6 

b) ——-- 

e Т-6 7 

75 + 42 = 6T + 36 





7S — 6T = 36 — 42 (2-1) 
T 5 


7x CL -6T=—6 
5 


28T —30T 

















5 = —6 
—2Т = -30 
ее 59. 
5 5 
Difference = 15 — 12 = 3 years 
(c) Age before 4 years. 
Shyam:Ram = 3:4 
After 4 years, age is 
3х+8 5 
4х-8 6 
20x + 40 = 18x + 48 
20x — 18x = 48 — 40 
2x 2 8 
x=4 
(d) 13х-4 А 11 
17х-4 15 
195х — 60 = 187x — 44 
195х — 187х = —44 + 60 
8х = 16 
x=2 
| . 13х2-6 
Ratio of their ages after 6 years = — — 
17х2-6 
32 4 
s dm 


(c) Let, the present age of Melwyn and Louis are 7x 
and 10x. After 6 years the age is 


7х+6 _ 17 
10х+6 23 

— 170x + 102 = 161х + 138 
=> 170x + 161х = 138 — 102 








> 9х = 36 
x=4 
Age difference between Melwyn and Louis 
= 10x — 7х 
=3x=3x4 


= 12 years [Putting, x = 4] 


35. 


36. 


37. 


38. 


39. 


(a) Let, the ages of Bhaki and Neil are 8x and 7x 
respectively. 
After 6 years 








8x46 19 
7x46 Ё 17 
> 136х + 102 = 133х + 114 
> 136x — 133x = 114 - 102 
> Зх = 12 
> X m 2 =4 
3 


Age of Bhakti 8х = 8 x 4 = 32 

Present age of Neil = 7 x x = 7 x 4 = 28 

Required difference = 32 — 28 = 4 years 

(b) Let, the age of Sulekha and Arunima is 9x and 8x. 


9x+5 10 
8+5 9 
81х + 45 = 8х + 50 
81x — 80x = 50 — 45 
x=5 
Difference 29x 5- 8x5 
= 45 — 40 = 5 years 
(d) Let, the present age of Amit and his father is 2x and 
5x years respectively. 





After 4 years the ratio of their ages, 
2х+4 5 
5х+4 11 
25х + 20 = 22х + 44 
25x — 22x = 44 — 20 
3x = 24 
x=8 
Age of his father before 5 years 
= 5х – 5 
=5x8-5 [7 
= 40 – 5 
= 35 уеагѕ 
(d) Let, the age of Ranjana апа Rakhi is 15x years and 
17x years. 
After 6 years the age of Ranjana and Rakhi 





х = 8] 


15х+6 _9 
17x+6 10 
= 153x + 54 = 150x + 60 
153x — 150х = 60 - 54 
3x = бх=2 
So, the age of Ranjana after 6 years 
= 15 x2 +6 = 30 + 6 = 36 years 
(d) Given Parineeta's age after 9 years = 33 years 








Parineeta's present age = 33 — 9 
— 24 years 


40. 


41. 


42. 


43. 
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Manisha's present age = 24 — 9 


— 15 years 
Deepali's present age = 15 + 24 
= 39 years 
Hence, ratio between Manisha and Deepali 
= 15:39 = 5:13 
х = 13 


(a) Let, the age of Shirish = 5x years 
age of Kunder = бх years 


5x48 7 

6x+8 8 

=> 42x + 56 = 40x + 64 
42x — 40x = 64 — 56 

2x = 8 

х= 4 

Required difference = бх — 5x 
-6х4-5х4 

= 24 – 20 

= 4 years 

(d) Let, the ages of Nishi and Vinnee and 6x and 
5x years. 








6x+9 9 
5x49 8 
=> 48x + 72 = 45x + 81 
=> 48x – 45x = 81 – 72 
=> 3x =9 
x=3 


Required difference 
бх — 5x =x = 3 years 
(c) Average age of the remaining grils 
1050 — (25x12 25x16) 
25 
_ 1050 - (300 + 400) 
25 

.. 1050 — 700 

ME 

- 14 years 
(d) Let, at the time of marriage, the age of Michelle was 
х years. 








хард 
3 


х 
CS 9 
=> x=3x9=27 years 
Present age of Michelle 
= 27 +9 = 36 years 
Here daughter’s age two years ago 


20 226-2 
6 





4 years 
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44. 


45. 


46. 


(c) Let, the age of Ват = x and, Rakesh = y, then, m 
6 y 
= 11 
_ бу 
11 
According to Фе question, 





x-4 1 
y-4 2 
2x-8=y-4 
6y 
2x —-8 =y-4 
И a 
12y = 4+8 
11 
ы 
11 
у = 44 years 


Age of Rakesh after 5 years 
= 44 + 5 = 49 years 


(d) Let, the ages of Ram, Rohan and Raj be 3x, 4x and 
5x respectively. 


Then, 
3x44 
х-4х-5х 208 
3 
=> 4x-28 
28 
x = — = 7 years 
4 y 


So, the present ages of Ram and Rohan together 
= 3x + 4x 

= 7х =7х7 

= 49 уеагз 


Hence, the sum of the ages of Ram and Rohan together 
after 5 years 


= 49 +5х2 
= 49 + 10 
= 59 years 
V 14 
с) ст 
шанг 
zm 
Em 


V+6 _ 17 
S+6 20 
20У + 120 = 17$ + 102 


20x C2 +120 = 178 + 102 








Again, 


2808 

—— + 120 = 17$ + 102 
17 

17$ — 2805 


17 


120 – 120 = 


47. 


48. 


49. 


50. 





jg 2 2898-2808 
17 
18х17 _ 
yo 
34 = 5 


(d) Suppose age of Кат = В 
His son's age = S 
and his father’s age = F 


2 
According to the question, $ = R and R=Fx 5 
3 





58 
Е = — 
2 
nd, R+S+F _ 46 
3 
R+S+F=46x3 
Ra QE c sd 
3 2 
В = 36 
s= 2б —12 
3 
5х36 
Е = 2 = 90 


Difference = 90 — 12 = 78 years 
(a) Let, the age of daughter - x years 
Age of Meena = 8x years 
After 8 years 
8x+8 — 10 
х+8 3 
24х + 24 = 10х + 80 
24x — 10x = 80 – 24 
14х = 56 
x=4 
So, the age of Meena = 8x = 8 x 4 = 32 years 





(d) Ratio of the present age of Anubha and her mother 
zu 








. : х+6 11 
According to question, 526 - 20 
20х + 120 = 22х + 66 
2х = 54 
х=27 
Before 9 years the ratio of Anubha and her mother 
27-9 18 
sgg cu ТО? 
(b) Let, the age of Tina and Rakesh is 9x and 10x. 
9x -10 4 
10х-10 5 
45x — 50 = 40x — 40 
5х = 10 


51. 


52. 


53. 


54. 


55. 


56. 


x=2 
Present age of Rakesh 
= 10x = 10 x 2 = 20 years 
(d) Let, unmarried women workers are x, then as per 


question, 


16х8+22х(10+х) _ 15 





16+10+x 
= 128 + 220 + 22x = 390 + 15x 
=> 7х = 42 

х= 6 


(d) Let, present аре of son is x years and then present 
age of father is 3x years then, 


5 (x +5) = 2 (3х + 5) 
=> 5х +25 = бх + 10 
х = 15 уеагз 
Present age of father 
— 45 years. 
(b) Let, the age of the daughter be x. 
Then, age of brother 
— x * 5 years 
Therefore, age of mother 
— 2x years 
2x - 20 =х+5 
=> 2x—-x-5-20 
= х = 25 years. 
Age of mother = 2x 
= 2 x 25 = 50 years 
Age of father = 50 + 10 = 60 years 
(b) Let, the age of Ram and Rahim 10 years ago be x 


and 3x years respectively. Ages of Ram and Rahim after 
5 years from now, 





х+15 _ 2 
3х+15 3 
=> 2(3х + 15) = 3(x + 15) 
=> 6x + 30 = 3x + 45 
=> бх – 3x = 45 – 30 
> 3х = 15 

15 


у 


x = — = 5 years 
3 y 


(c) Total increase = 11 x 2 22 months 


Therefore, sum of the ages of both cricketers 
= (18 + 20) years 22 months = 38 years 22 months 


Hence, Average age = 19 years 11 months 
(a) Shan's age = 55 years 
Sathian's age = 50 — 5 
— 50 years 
Balan's age = 50 — 6 = 44 years 
Devan's age = 44 — 7 = 37 years 


57. 


58. 


59. 


60. 


61. 


62. 


Problems on Ages 16.17 


Difference between Shan's age and Devan's age 
= 55 – 37 = 18 years 

(c) Let, the present age of the son be x years. 
Therefore, the present age of the father = 4x years 
According to the question x + 3 = 15 years 

Therefore, as x = 15 — 3 = 12 years 

Hence, the present age of the father = 4x 

= 4 x 12 = 48 years 


(d) Increase in ages of five members in 3 years = (3 x 
5) years = 15 years 


Since the average age remains same, therefore, required 
difference = 15 years 


(d) Let, A’s present age be x and B’s present age be y. 
Now, according to the question 











x-7 4 

УТ ИН (1) 
х+7 5 

у+7 26 ...(2) 
Above equations become 

5х — 4y = 74 ...(3) 
6x-5y2-7 ...(4) 


On solving these equations, we get x = 63 and y = 77 
B's present age — 77 years. 


(c) Let, the present age of A be 7x years and that of B 
be 9x years. 


3(7х-6) 1 
Now, 6 years ago, 39x-6) 2 
or, 42x — 362 27x — 18 
or, 15х 2 18 
x= 5 years 
5 


Ratio after 6 years 











7x6 6 
хэс _ 42 +30 72 (6.7 
9x 246 54+30 84 


Required ratio = 6:7 
(c) Kapil’s present age = (8 + 5) = 13 years 
Kapil’s age after 6 years =13 + 6=19 years 
Now, Romila’s father’s age = 2 xKapil’s age = 2 x 19 = 
36 years 
Father’s present age = 38 — 6 = 32 years 


1 
Romila's present age n father's present age 
= 7 x32=8 years 


(a) There are four members in a family. Five years ago 
the sum of ages of the family members = 94 years 


Now, sum of present ages of family members = 94 + 5 x 
4 = 114 years 
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Daughter is replaced by daughter-in-law. 
Thus, sum of family member's ages becomes 92 years. 
Difference = 114 — 92 = 22 years 
63. (e) Parineeta's present age = (33 — 9) = 24 years 
- Manisha’s present age = (24 — 9) = 15 years 
Deepali's present age = 15 + 24 = 39 years 
.. Ratio of the present age of Manisha and Deepali = 
15:39 - 5:13 
Х = 13 
64. (c) Let the son's present age be х years. Then the father's 
present age is (x + 30) years. 
Father's age after 10 years = (x + 40) years 
Son's age after 10 years = (x + 10) years 
According to question: 
(x + 40) = 3(x + 10) 
> х+40=3х +30 
=> 2x= 10 
x=5 
65. (a) Present age of Rehana = 85 — 7 = 78 years 
Present age of Wasim = 78 — 12 = 66 years 


3 
Present age of Manoj = "m x66 —18 years 


Present age of Manoj's father = 18 + 25 = 43 years 
66. (c) Let, Raman's present age be x years. 


х 
his daughter's present age = 5 years 


13 
His mother's present age = > years 


Now, according to the question, 
gasp e qug 
3 9 


9х +3х +13х _ 175 


=> 25х=125х9 
125х9 
= = 
25 


> 45 





13x х 13x-3x 10х 
3 9 9 








Required difference 


- T 45 = 50 years. 


67. (c) Let, the present age of Ram and Rakesh be 6x and 
11x years respectively. According to question, 
6x-4 1 
11х-4 2 
=> 12x-8-1lx-4 
х-8-4-4 





68. 


69. 
70. 


71. 


72. 


73. 


74. 


present age of Rakesh = 11 x 4 = 44 years 
After five years, Rakesh’s age = 49 years 


(e) Let, the present ages of Raj and Radha be 4x and 
9x. 


Then, according to the question, 
9х = 2(9х - -12) - 3 > 9x =27 > x 
Raj's present age = 4х = 12 years 





3 years 





After 5 years, Raj's age will be 12 + 5 = 17 years 


(d) 
(b) Let, the ages of Tina and Rakesh be 9x and 10x 
respectively. 





Then, 25-10 4 
10х-10 5 
=> 45х-40х-50-40 


> x= 10 =2 
5 
Rakesh's present age = 10x = 10 x 2 = 20 years. 
(a) Given М = 8D 
M-— Age of Meena 
D— Age of her daughter 


8D+8 10 : 
Also, x = —.Solving, we get = 4 
р-8 3 





Meena's present age = 8D = 8 x 4 = 32 years 
(a) Let, their present ages be 5x and 6x respectively. 








Then, 2222-12-55 (43. 40s 2 (64 — 56) 
6x48 8 

=> хана 
2 


Difference in their present ages = 6x— 5x = x = 4 years. 


32х14+28х13 812 
60 60 


(b) -13.53 





(c) The two equations are 


3 
х-4=—(у-4); 
qo) 


х+4= 5 (у+4); 


x—Shyam’s present age 
y Ram's present age 
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INTRODUCTION 


When a person A borrows some money from another 
person B, then A has to pay certain amount to B in 
exchange of using the money. This amount paid by A is 
called Interest. The total amount of money borrowed by 
A from B is called the Principal. The money paid back 
to B, which comprises the principal and the interest is 
called the Amount. 


In other words, 
Amount = Principal + Interest 


The interest 1s usually charged according to a specified 
term, which is expressed as some per cent of the principal 
and is called the rate of interest for a fixed period of 
time. This fixed period may be a year, six months, three 
months or a month, and correspondingly the rate of 
interest 1s charged annually, semi-annually, quarterly or 


monthly basis. For Examinationple, the rate of interest 
15 5% per annum means, the interest payable on X100 
for one year is $5. 

Interest 1s of two types: 


1. Simple Interest 2. Compound Interest 


SIMPLE INTEREST 


When interest is payable on the principal amount only, it 
18 called Simple interest. For example, simple interest on 
8100 at 5% per annum will be 85 each year, that is, at 
the end of the first year, total amount will be $105. At 
the end of the second year, it will be $110, and so on. 
Thus, simple interest 1s the interest computed on the 
principal amount for the entire period it is borrowed. 
In this chapter, we shall limit ourselves to simple interest. 
Compound interest will be discussed in the next chapter. 


SOME BASIC FORMULAE 









If P stands for principal, К 18 the rate per cent рег 
annum, T is the number of years, / 15 the simple 
interest and A is the amount, then 


Principal x Rate x Time 
100 





1. Simple Interest = 


Р PxRxT 
~ 100 


Or, 








Illustration 1: Find the simple interest on 35200 for 
2 years at 696 per annum. 


Solution: Here, P = $5200, Т = 2 years and R = 6% 


РхКхТ 5200х6х2 
100 100 


= $624. 





Simple interest = 






100 x Simple Interest 








2. Principal = Р 
p Ratex Time 


100х / 
RxT 





on Р= 





Illustration 2: 


А man earns 3450 as interest in 2 years 
on a certain sum of money invested in a company at the 
rate of 12 per cent per annum. Find the sum invested 
by the man in the company. 


Solution: We have, / = $450, T = 2 years, 
К = 12% per annum 


Ix100 450x100 
RxT 12x2 


Р = 





= $1875. 


Thus, the money invested by the man was $1875. 
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Solution: Here, P = $1200, J = #240, R = 5% 











3. Rate — 100xSimple Interest 100xI 100x240 
Principalx Time 3 = рур 1200x; C 4 years. 
1 
or R= 100x 





PxT 


5. Amount = Principal + Simple Interest 





Principal x Rate x Time 





Illustration 3: At what interest rate per annum, in 4 о 
years, a sum of $5000 will become $6000? 
Solution: Here, P = $5000, А = $6000, T = 4 years 
So I= A – P = $(6000 — 5000) = $1000 


100х/ _ 100х1000 


100 
Ratex нэ 
100 


= Principal (+ 


ог, А = Р, 








R= = 5% 





PxT 5000 x 4 





Illustration 5: Mahesh borrowed $3000 from his friend 
Suresh at 15 per cent per annum for 3 years. Find the 
interest and money returned by Mahesh to Suresh. 





100 х Simple Interest 














4. Time = Rate x Principal Solution: Here, Р = $3000, R = 15% per annum, Т = 
3 years 
poses! ‚ pa РХЕХТ _3000х15х3 _ 35) 
тол "7 7 — 100 100 —— | 
А = P + I = $3000 + $1350 = $4350. 
Illustration 4: In what time $1200 will earn an interest Thus, Mahesh paid $1350 as interest to Suresh, the 
of 3240 at 5% per annum? total amount Mahesh returned to Suresh = 34350. 


SOME USEFUL SHORT CUT METHODS 





1 А 100х570 
1, If a certain sum in 7 years at R% per annum zu - ы = 5 


amounts to 24, then the sum will be 100+RxT | 100€ 4x 7/2 


100x 4 z 100x570 _ зард 


© 100-8хТ 114 1 
Thus, $500 will be $570 at 4% per annum in 3 2 years. 








Explanation 
Let the principal be €x 





2. The annual payment that will discharge a debt 


Simple meres ел) of ХА due in Т years at R% per annum is 


xxRxT 
А-х= ——— 
у А 1 (=3 шил 
= 100A - 100x = xRT nnual payment = 3| о 
100r + EZD 





= (100 + RT)x = 1004 
100x A 


100-КхТ ` Explanation 
Let the annual payment be $х. 


Since the first instalment is paid at the end of the 





Illustration 6: What principal will amount to $570 at 


4% per annum in 282 years? first year, 
Solution: We have, А = 5570, R = 4% per annum, г. Amount of the first instalment at the end of / years 
T 7 " (T -DxRxx 
= — : = аа. 
s years 100 


Similarly, amount of the second instalment at the 
end of ¢ years 
T-2)xR 
=х+ eS and so on. 
100 


Thus, total amount of 7 instalments 


йн ил цэн шимэн 
100 100 





Ёх 
= Tx + о -0+(-2)+---+1 


Ах пин 
100 2 





= Тх + 


Т(Т-1) 
or, 100 7x + Ах LET = 100A 


Or, x [ior 22T] = 100A 


1004 


"E RT(T-1)' 


1007 + 





Illustration 7: Find out the annual instalment that will 
discharge а debt of 712,900 due in 4 years at 5% per 
annum simple interest. 
Solution: Here, 4 = $12900, T = 4 years, R = 5% рег 
annum. 
100x 4 

RT(T —1) 

2 





Annual instalment = 
100xT + 


100x12900 
5(4-1)х4 


(100 x 4) 4- 





_ 100х12900  100x12900 


400 + 30 430 


= $3000. 






. If a certain sum is invested in n types of 
investments in such a manner that equal 
amount is obtained on each investment 
where interest rates аге R}, R,, Rg, ..., К, 
respectively, and time periods are T}, T5, T;, 
„Т, respectively, then the ratio in which the 
amounts are invested 18: 


1 1 
100+ RT, 100+ А.Т, - 





1 1 





100+ R,T, 100+ R,T, 
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Explanation 
Let Р, Pa, ..., P, be invested in n types of investments 
whose interest rates аге R}, R,, ..., А, and time periods 
аге T, T, ..., Т,. 
Then, P, = ЮО 
100+ A, 
1 А 
P= 00x 
100+ R,T, 
100x A 
Ро |, 
л 100--8,Т, 
PPP, 
100Х4  100x4 | 100xA 
~ 100-RT, 100-R,T,  100-R,T, 
1 1 1 


71004 RT 


пп 


= 100+ 7 100+ А7, ° 

[`` the amount А remains same for all] 

Illustration 8: А sum of 1586 is divided among three 
such parts that amount obtained on these three parts of 
money after 2, 3 and 4 years, respectively, at the rate 


of 59$ per annum remains equal. Find out such three 
parts of the sum. 


Solution: Since the amount accured from each of the 
three parts of $1586 at the rate of 5% p.a. in 2, 3 and 
4 years, respectively, remains equal, such three parts of 
31586 will be in the ratio of 
1 : 1 . 1 
100+ RT, 100+ А,7, 100+R,7, 
Hence, the ratio 15 
1 : 1 : 1 
2 100+5х2 100-5х3 100+5х4 
Tc ze 1 
~ M0 115 120 
1x30360 1x30360 1x30360 
C- 110 7115 ` 120 
(^ L.C.M. of 110, 115 and 120 is 30360) 
Ratio - 276:264:253 
Sum of proportionals = 276 + 264 + 253 = 793 


276 
lst part = ——x1586 = 5552 
St part ж» | 











264 
2nd part = 268 лене = $528 
793 


and, 3rd part = 299 igo = $506. 
793 
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. If a certain sum of money becomes n times 
itself in T years at simple interest, then the rate 
of interest per annum is 


d = 
_ 100(2-1) 4, 
Т 


К 





Explanation 
Let, $Р become €nP in t years. 
Simple interest / is given by 
1=Р-Р= (п- ПР 
Rate of interest А 18 given by 
_ 100х/ 100x(n-1)P 100(-1) 
PxT PxT T 





Illustration 9: A certain sum of money trebles itself in 
5 years simple interest. Find the rate per cent per annum. 


Solution: Here, n = 3, T = 5 years 
100 -D 9, _ T % 





R= = 40% 





5. If a certain sum of money becomes и times 
itself at R% per annum simple interest in 7 
years, then 


п-1 
Т- (=) x 100 years. 
R 





Illustration 10: 


In what time a sum of money will 
double itself at a rate of simple interest of 8% p.a.? 


: : -1)х1 
Solution: Required time (7) = шин years 


(2-1)x100 
Tuo years 


1 
= 12— years. 
2 y 





6. If a certain sum of money becomes n times 
Itself in T years at a simple interest, then the 
time 7 in which it will become m times itself 
18 given by 


Г = Е years. 





n-— 








Explanation 

Let the principal be XP. 

Let it become т times in 7" years. 
Then, the amount in T years = nP 
and the amount in 7” years = $тР. 








PxRxT 
шалиг 
or, (n-1)P= ee -4(1) 
| 100 
PxRxT 
and, (m Е ПР = 100 _ -4(2) 
(n-DP PxRxT'. 100 
(7-1Р 100 PxRxT 
т-1_Т' 
= P 





Illustration 11: А sum of money put out on simple 
: ) : 1 
interest doubles itself т p years. In how many years 


would it treble itself? 











2 
Solution: Here, n = 2, m = 3, T= 2 years 
: : т-1 
Required time (T^ = | 7 x T years 
n- 
3-1) 25 
- x— years 
2-1) 2 
— 25 years. 





7. Effect of change of P, R and T on simple interest 
18 given by the following formula: 
Change in Simple Interest 


Product of fixed parameter 
100 





х [difference of product of variable parameters] 
For example, if rate (R) changes from R} to R, 
and P, T are fixed, then 
PT 
h in SI = ——x(R,-R 
Change in S 100 (R -К,) 


Similarly, if principal (Р) changes from P, to 
P, and R, T are fixed, then change in SI — 


RT 
——x(P — B, 
TT (А -P) 


Also, if rate (R) changes from R, to R, and time 
(T) changes from 7| to T5, but principal (P) is 


fixed, then change in SI = mA —R,T,). 








Illustration 12: If simple interest on X600 increases 
by 330, when the rate % increases by 4% per annum, 
find out the time. 

Solution: Here, P = 600, change in SI = 30, R, - К, 
=4, T=? 


PT 
Using, change in SI = mi -8,) 


6007 
100 


х4 





we have, 30 = 


5 2 1 
=> T= —, ie., l— years. 
4 4 


Illustration 13: If the simple interest on 71400 be 
more than the interest on 71000 by 860 in 5 years, find 
the out the rate per cent per annum. 


Solution: Here, change in SI = 60, P, — P, = 400, T 
=5,R=? 


RT 
Using change in SI = и -P,) 


We have, 60 = ЭК ыл) > К=3% 

100 
Illustration 14: If the simple interest on a certain 
sum at 4% per annum for 4 years is $80 more than the 
interest on the same sum for 3 years at 596 per annum, 
find out the sum. 








Solution: Here, change in SI 
-4,1,-3,Р-2 


80, Ry 
А А Р 
Using change in SI = Too “мэл —R,T,) 


P 
We have, 80 = — х (4 x 4-5 х 3) 
100 


= Р = $8000. 





8. Ша debt of is paid in ‘n’ number of instalments 
and if the value of each instalment is Xa, then 
the borrowed (debt) amount is given by 

Ra x n(n —1) 

100x b 2 





2 = па + 


where, А = rate of interest per annum 
b = number of instalments/year 
b = 1, when each instalment 18 paid yearly 
5-2, when each instalment is paid half-yearly 
b = 4, when each instalment is paid quarterly 
b = 12, when each instalment is paid monthly. 








Illustration 15: А sum of $2 is lent to be paid back 
in 3 equal monthly instalments of $1 each. Find the 
rate per cent. 
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Solution: Here, Z = $2, а = 71, n = 3, b= 12, R=? 
Using the formula 
Z=na+ Rd gual), 
100х 5 2 
Вх] 2 
ар с 
100х12 2 


The rate % p.a. is 400% 





9. If a certain sum of money P lent out at SI 
amounts to A, in 7, years and to A, in Т, years, 
then 

P= AT, -4,1, 
T- 
Дог 
and, r= 474 аж 
4, 2:5 HT 








Illustration 16: 


If a certain sum of money at simple 
interest amounts to $5184 in 2 years and to $5832 in 3 
years, what is the sum and the rate of interest? 


AT, -AJT, 


Solution: Principal = 
Т,-1, 


Here, A, = 5184, А, = 5832 
Е 


_ 5184x3-5832x2 _ 23888 


3-2 


(А, = 4)х100 (5832-5184) x 100 
ТА, -ТА — 2x5832-3x5184 





ап4, Кае = 


64800 _ 62, 
3888 3 





10. Ifacertain sum of money P lent out Юг a certain 
time T amounts to A, at R% per annum and 
to A, at R,% per annum, then 








А certain sum 18 invested for certain 
time. It amounts to 2450 at 7% per annum. But, when 
invested at 596 per annum, it amounts to 3350. Find out 
the sum and time. 


Illustration 17: 
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Solution: Here, 4, = 450, К, = 7, А, = 350, R, = 5. 
Using the formula, 


P= AR, - AR, 
В, - К, 
We get, p = 350%7-450%5 _ гүр 





7-5 
Also, using the formula, 
A, — A, 
T = | —————| x 100 
АК Е АК, 
450 – 350 
350х7 – 450х 5 





ме реї, Т = | 


Joe — 5 years. 





11, If an amount P, lent at simple interest rate 
of R,;% per annum, and another amount Р, at 
simple interest rate of R,% per annum, then the 
rate of interest for the whole sum 18 


p (BR * BR, 
B4B ) 













Illustration 18: Mohan deposits $5000 in NSC at 2% 
per annum and 22000 in mutual funds at 4% per annum. 
Find out the rate of interest for the whole sum. 


Solution: Here, P, = 5000, R, = 2, P, = 2000, R, = 4. 
Using the formula 


к= (588. 





В +Р, 
We ре po 500052+ 2000544, 
e ger = 500042000 ge 





12. If a certain sum of money is lent out in 7 parts 
in such a manner that equal sum of money 18 
obtained as simple interest on each part where 
interest rates аге R,, fo, ..., К, and time periods 
are Ту, T), ... T, respectively, then the ratio 


n? 


in which the sum will be divided in n parts is 
given by 











Explanation 
Let the n equal parts be Р,, P», ..., Р, and, let J be the 
equal interest earned on each part. 





Then, Р, 








Ixl 
pou 

R,T, 

_ 1x100 7x100 7x100 
RE ВЕ RE 
— 1 . Ї . 1 

ER RT ATO 

Illustration 19: If a sum of 1600 is divided into two 
such parts that the simple interest on the first part for 2 





РР: ..:Р 








1 : : 
5 years at the rate of 4% p.a. equals the simple interest 


on the second part for 5 years at the rate of 396 p.a., 
then find two such divisions of the sum. 


Solution: Ratio of one part to other part of $1600 


[Here, К, = 4% ра, T, = » years, R, = 3% p.a., 
T, = 5 years] 

1.21 | 

10:15:27 

Sum of proportionals = 3 + 2 = 5 


or, Ist part:2nd part = 


3 
Ist part = ы = $96 


and, 2nd part = 5х 1600 = 640. 


13. When there is a change in principal (P), Rate 
(R) and Time (7), then the value of simple 
interest J also changes and is given by 

1 


1 


ИЯ 


1 хх 


А-В 2 BxRx1 
А,—Р, P, x R, xT, 


as 1-4,-Р, and Г, = A, - Р.. 





> 





Illustration 20: If 385 amounts to $95 in 3 years, what 
3102 will amount to in 5 years at the same rate per cent? 
Solution: Here, P, = $85, A, = 395, T, = 3 years, Р, 
= $102, T, = 5 years, R, = К, = R (say). 


Then, using the formula 
A, =. В = В 5 К, 2 Т 
4, Ы Р, Р, x R, 5 T, 


95-85 85x Rx3 








We have, 


4,-102 102xRx5 
= 4,- 102-20 
= А, = 122 


The amount is $122. 


14. Out of a certain sum P, — part is invested 


1 
at R,%, - part at R,% and the remainder 
1 pP 2 


1 1 1 
! диэн 3 say — part at R,%. If the annual 
c 


a b 


income from all these investments is 24, then 
the original sum is given by 
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1 
Illustration 21: Out of a certain sum, 3 18 invested at 


1 
396, 6 at 6% and the rest at 8%. If the annual income 


18 $300, then the original sum 18 


Solution: Here, 


11_1 
3 b 6 


1 Е J 1 
-1-|-4- -—, 
c 3 6 2 
К, = 3%, R, = 6%, К, = 8%, 
А = $300. 


Г - 
а 





Ах100 
R №, № 
а 5 с 


The original sum = 


300x100 30000 











A x 100 = 
PER R, R 2.0.3 6 
D P 4-3 3 6 2 
Е а = 15000. 
ЕхЕВСІЅЕ- І 
1. The simple interest оп 8500 at 6% per annum from (a) 596 (b) 6% 
May 3rd to July 15th in the same year is: (c) 4% (d) None of these 


(a) 29 (b) 56 
(c) 34 (d) None of these 


2. Mr Irani borrowed a sum of $10000 from a finance 
company for 6 years at 896 per annum. The amount 
returned by Mr Irani to the finance company is: 


(а) 514800 (b) $12600 
(c) 213300 (d) None of these 


3. The principal that will yield $60 as simple interest 
at 6% per annum in 5 years 15: 


(а) $175 (0) $350 
(с) 2200 (d) None of these 


4. The sum of money that will produce $1770 interest 
1 
ш 7 7 years at 896 simple interest per annum is: 


(a) 32950 (b) 33120 
(c) 32800 (d) None of these 


5. If the simple interest on a certain sum of money 


1 | Но 
after 6 1 years is 3/8 of the principal, then the rate 


of interest per annum is: 


6. Rakesh borrowed $5000 from Ganesh at simple 
interest. If Ganesh received $500 more than his capital 
after 5 years, then the rate of interest per annum is: 
(а) 2% (0) 3% 

(с) 4% (d) None of these 

7. The rate per cent per annum at which $1200 amount 

to $1440 in 4 years, 15: 
(a) 596 (b) 4% 
(c) 6% (d) None of these 

8. If simple interest on a certain sum of money is 3256 
and the rate of interest per annum equals the number 
of years, then the rate of interest is: 

(a) 1396 (b) 1496 
(c) 1696 (d) None of these 

9. If the simple interest on a certain sum of money 
for 2 years 1s one-fifth of the sum, then the rate of 
interest per annum is: 
(a) 996 
(c) 8% 


(b) 1096 
(d) None of these 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


: : : . 4 
If Фе simple interest on a certain sum of money is ЭЕ 
of the sum and the rate per cent equals the number of 
years, then the rate of interest per annum is: 
(а) 2% (0) 3% 
(с) 4% (d) None of these 


If a certain sum of money borrowed at 5% per annum 
simple interest amounts to 31020 in 4 years, then the 
sum of money borrowed is: 


(а) $850 (b) 8925 
(с) 2750 (d) None of these 


In what time $1200 will become $1344 at 6% per 
annum? 


(b) 3 years 
(d) None of these 


In what time $8100 will produce the same income 
at 3% as 3225 in 4 years at 3%. 


1 
(а) 2 5 Years 
(с) 2 years 


(a) — years (b) 5 years 


spre 


(c) = 


If $1000 be invested at interest rate of 5% and the 
interest be added to the principal every 10 years, 
then the number of years in which it will amount 
to $2000 is: 


ol 


years (d) None of these 


(a) 16 з years (b) 16 5 уеаг8 


(с) 16 years (d) None of these 


If $500 amounts to 3725 at 9% simple interest in 
some time, what will X600 amount to at 11% in the 
same time? 

(а) $870 (b) 3930 

(c) #910 (d) None of these 

Sumit lends $10000 for 2 years at 20% per annum 


simple interest. After 1 year, he receives $6000. How 
much will he receive next year? 


(а) $5900 (0) 56400 

(с) $7200 (d) None of these 

What principal will amount to $15000 at 10% per 
annum in 5 years? 

(a) 510000 (b) 38700 

(c) 310500 (d) None of these 

The annual payment that will discharge a debt of 
347250 due 3 years, hence at the rate of 596 simple 
interest 1s: 
(а) $8000 

(с) $15000 


(0) $10000 
(d) None of these 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


The annual instalment that will discharge a debt of 
34200 due in 5 years at 1096 simple interest 18: 


(a) 8700 (b) $750 
(c) $800 (d) None of these 
If the amount obtained by Mahesh by investing $1500 


1 
for 25 years at the rate of 8% p.a. is equal to the 


amount obtained by Suresh by investing a certain 
sum for 2 years at 5% p.a. simple interest, then the 
sum invested by Suresh is: 


(a) <1636— (5) $1636 


(c) #16365 (d) None of these 

A man invests $3965 in the names of his three 
daughters, Neeta, Sita and Gita in such a way that 
they would receive the same amount after 2, 3 and 
4 years. If the rate of interest 18 5% p.a., then the 
amount invested for Neeta, Sita and Gita is: 


(а) $1380, $1320, $1265 
(b) $1330, $1360, $1380 
(с) $1265, 31320, $1340 
(d) None of these 


A sum of money at simple interest becomes four 
times in 24 years. The rate per cent of interest per 
annum is: 


3 
(а) 13796 


1 
— 0 
2 (6) 125% 


3 
(с) 11 4 96 (d) None of these 
In how many years will a sum of money treble itself 
at 10% per annum simple interest? 


(b) 19 years 
(d) None of these 


A sum of money doubles itself in 8 years. In how 
many years will it treble? 


(b) 15 years 
(d) None of these 


A sum was put at simple interest at a certain rate 
for 4 years. Had it been put at 296 higher rate, it 
would have fetched 356 more. Find the sum. 


(а) 680 (b) 2700 
(c) #720 (d) None of these 
If the interest on X800 be more than the interest on 


3400 by 340 in 2 years, then the rate of interest per 
annum is: 


(a) 15 years 
(c) 20 years 


(a) 16 years 
(c) 14 years 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


1 
(а) 5% (0) 5 5% 


(c) 6% (d) None of these 

If the difference between the simple interest on a 
1 

certain sum for 4 years at 2 5 % per annum and the 


simple interest on the same sum for the same period 
at 3% per annum is $60, then the sum 15: 


(а) $3000 (0) $2900 
(с) 33100 (d) None of these 


If a certain sum of money at simple interest amounts 
to 32800 in 2 years and 33250 in 5 years, then the 
rate of interest per annum is: 

(a) 4% (b) 696 

(c) 596 (d) None of these 

If a certain sum of money amounts to $1760 in two 
years and 32000 in 5 years at simple interest, then 
the sum is: 


(a) 51960 (b) 51590 
(с) 21600 (d) None of these 


A certain sum is invested for certain time. It amounts 
to $450 at 7% per annum. But when invested at 5% 
per annum, it amounts to $350. Find the sum. 

(a) 860 (b) 5100 

(c) $120 (d) None of these 

A certain sum is invested for Т years. It amounts to 
3400 at 1096 per annum. But, when invested at 496 
per annum, it amounts to $200. Find the time (7). 
(b) 39 years 

(d) None of these 

If a sum of 39 is lent to be paid back in 10 equal 


monthly instalments of $1 each, then the rate of 
interest is: 


(a) 41 years 
(c) 50 years 


2 3 
(a) 266 =% (b) 265 = % 
3 4 
(c) 26696 (d) None of these 


A sum of 37700 is to be divided among three brothers 
Vikas, Vijay and Viraj in such a way that simple 
interest on each part at 5% per annum after 1, 2 and 
3 years, remains equal. The share of Vikas is more 
than that of Viraj by: 

(а) 32800 (0) 52500 

(с) $3000 (d) None of these 

If simple interest on a certain sum of money for 4 
years at 596 p.a. 18 same as the simple interest on 
3560 for 10 years at the rate of 4% p.a., then the 
sum of money is: 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


Simple Interest 17.9 
(a) 31190 (b) 31120 
(c) 31210 (d) None of these 


Mr Mani invested an amount of $12000 at а 
simple interest rate of 1096 per annum and 
another amount at a simple interest rate of 2096 
per annum. The total interest earned at the 
end of one year on the total amount invested 
became 1496 per annum. Find the total amount 
invested. 


(a) 220000 (b) 320800 
(c) 21000 (d) None of these 


Mr Gupta deposits 33000 in a bank at 1096 per annum 
and $5000 in another bank at 8% per annum. The 
rate of interest for the whole sum is: 


(a) 85% 
(c) 8% 


(b) 82% 
(d) None of these 


A person invested i of his capital at 3%, : at 6% 


and the remainder at 12%. If his annual income is 
325, then the capital 1s: 

(a) 3490 (b) $510 

(c) 8500 (d) None of these 

The simple interest on a sum of money will be 2600 
after 10 years. If the principal 18 trebled after 5 years, 
then what will be the total interest at the end of the 
tenth year? 


(а) $1200 (b) 31190 
(c) 31210 (d) None of these 


31500 1s invested at a rate of 1096 simple interest 
and interest is added to the principal after every 5 
years. In how many years will it amount to 32500. 
(a) 65 уеагѕ (9) 62 years 

(d) None of these 


Sumit lent some money to Mohit at 596 per annum 
simple interest. Mohit lent the entire amount to 


(c) 7 years 


Birju on the same day at 8 ; % per annum. In this 


transaction, after a year Mohit earned a profit of 
3350. Find out the sum of money lent by Sumit to 
Mohit. 


(а) $9000 (0) $10000 
(с) 210200 (d) None of these 


Brinda borrowed $1000 to build a hut. She pays 
5% simple interest. She lets the hut to Ramu and 


receives a rent of u2- per month from Ramu. In 


how many years Brinda would clear off the debt? 
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42. 


(а) 10 years (b) 10- years 


(c) 107 years (d) None of these 


4 years, and 890 per annum for the period beyond 6 
years. If the simple interest accrued by the sum for a 
total period of 9 years is 31120, then the sum is: 





The rate of interest on a sum of money is 4% per (a) 32400 (b) 32200 
annum Юг the first 2 years, 6% per annum for the next (c) 32000 (d) None of these 
EXERCISE-2 


(BASED ON Memory) 





. The effective annual rate of interest, corresponding 


to a nominal rate of 6% per annum, payable half 
yearly, is: 
(a) 6.06% 
(c) 6.08% 


(b) 6.07% 
(d) 6.09% 
[SSC (GL) Prel. Examination, 2005] 


. What annual instalment will discharge a debt of 


36450 due in 4 years at 5% simple interest? 
(а) $1650 (0) 51835 
(с) $1935 (4) $1950 
[SSC (GL) Prel. Examination, 2005] 


. In what time will 372 become 381 at 6—% per 


1 

annum simple interst? 4 

(а) 2 years (b) 3 years 

(c) 2 years 6 months (d) None of these 
[SSC (GL) Prel. Examination, 2005] 


. А sum of $1500 is lent out in two parts in such a 


way that the simple interest on one part at 1096 per 
annum for 5 years is equal to that on the second 
part at 12.5% per annum for 4 years. The sum lent 
out at 12.5% 18 


(а) 5500 
(c) $750 


(0) 51000 
(d) 21250 
[SSC (GL) Prel. Examination, 2005] 


. Veena obtained an amount of 38376 as simple interest 


on a certain amount at 8 per cent p.a. after 6 years. 
What is the amount invested by Veena? 
(a) 317180 (b) 518110 
(c) 516660 (d) 317450 
(e) None of these 
[SBI PO, 2008] 


. Manish borrowed a sum of $1150 from Anil at the 


simple rate of 6 per cent p.a. for 3 years. He then 
added some more money to the borrowed sum and 
lent it to Sunil for the same time at 9 per cent p.a. 
at simple interest. If Manish gains 3274.95 by way 
of interest on the borrowed sum as well as his own 
amount from the whole transaction, then what is the 
sum lent by him to Sunil? 


7. 


(a) 51290 
(c) $1285 
(e) None of these 


(b) $1785 
(d) 1200 


[ОВС РО, 2007] 


What will be the simple interest earned on ап amount 
of $988 @ 18 per cent p.a. at the end of 5 years? 


(а) 3711.36 (b) 3898.23 
(c) $799.25 (d) 3805.40 
(e) None of these 
[Allahabad Bank PO, 2007] 


. The simple interest in 14 months on a certain sum 


at the rate of 6% per annum is 3250 more than the 
interest on the same sum at the rate of 8% in 8 
months. How much amount was borrowed? 


(a) 515000 (b) 325000 
(c) 57500 (d) 514500 
(e) None of these 
[BSRB Bangalore PO, 1999] 


. At a simple interest $800 becomes 3956 in three 


years. If the interest rate is increased by 3%, how 
much would $800 become in three years. 
(а) $1020.80 (0) $1004 
(с) 51028 (d) Data inadequate 
(e) None of these 
[BSRB Delhi PO, 1999] 


. Ankit deposited two parts of a sum of 325000 in 


different banks at the rates of 15% per annum and 
18% per annum respectively. In one year he got 
34050 as the total interest. What was the amount 
deposited at the rate of 1896 per annum? 
(a) 39000 (b) 518000 
(c) 315000 (d) Data inadequate 
(e) None of these 

[BSRB Patna PO, 2001] 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Mr Kalia invested a total amount of $16500 for 
two years in two schemes A and B with rate of 
simple interest 10% per annum and 12% per annum, 
respectively. If the total amount of interest earned 
was $3620, what was amount invested in scheme A? 
(a) $8000 (b) 58600 
(c) 38150 (d) Data inadequate 
(e) None of these 

[Andhra Bank PO, 2002] 


A sum fetched total simple interest of $4016.25 at 

the rate of 996 per annum in 5 years. What 18 the 

sum? 

(a) 38925 

(c) 34462.50 

(e) None of these 
[NABARD Asst. Manager, 2002] 


(b) 58032.50 
(d) 58900 


A shopkeeper allows two successive discounts of 
10% and 20%. If he sells an article for $540, then 
the marked price of the article is: 
(а) $750 (b) $740 
(c) #725 (4) $700 

[SI of Police Rec. Examination, 1997] 


In how many years will a sum of money double 
Itself at 10% simple interest? 
(a) 5 years (b) 6 years 
(c) 10 years (d) 20 years 
[SI of Police Rec. Examination, 1997] 


What is the present worth of $132 due in 2 years at 
5% simple interest per annum? 
(а) $120 (0) $122 
(с) $112 (d) 3118.80 
[SI of Police Rec. Examination, 1997] 


A sum of 35000 was lent partly at 6% and partly at 
996 simple interest. If the total interest received after 
one year was 2390, the ratio in which the money 
was lent at 6% and 9% 18: 
(а) 1:1 (0) 3:2 
(с) 2:3 (4) 1:2 

[SI of Police Rec. Examination, 1997] 


Divide 32379 into 3 parts so that their amount after 
2, 3 and 4 years, respectively may be equal, the rate 
of interest being 596 per annum at simple interest. 
The first part is given by: 
(a) 5828 (b) $792 
(c) $759 (d) 5818 

[SI Rec. Examination Delhi Police, 1997] 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Simple Interest 17.11 


The simple interest on a certain sum of money for 
2 years at 12% per annum 18 $40 less than the 


1 

simple interest on the same sum for 35 years at 
10% per annum. The sum is: 
(a) 8600 (b) $800 
(c) $700 (d) 3900 

[SI Rec. Examination Delhi Police, 1997] 
In how much time would the simple interest on a 
certain sum be 0.125 times the principal at 1096 per 
annum? 


1 3 
1- b) 1-- years 
(а) d IS (b) Т 


1 3 
с) 2— years d) 2— years 
(c) a (d) "E 


[Asstt. Grade Examination, 1997] 


. E 
The simple interest on a sum of money 18 1 of the 


principal. If number of years is equal to rate per cent 
per annum, the interest rate is: 
(a) 5.096 (b) 5.1% 
(c) 5.2% (d) 4.8% 
[SI of Police Rec. Examination PO, 1998] 
In how many years a certain sum doubles itself at 
4% per annum simple interest? 
(b) 10 years 
(d) 25 years 
[SSC (GL) Prel. Examination, 1999] 
The difference between the simple interest on a certain 
sum of money at 6% per annum for 10 years and at 
5% per annum for 2 years is $100. Find the sum: 
(а) 5100 (b) 3200 
(c) 3400 (d) 3500 
[SSC (GL) Prel. Examination, 1999] 


Two equal sums of money were invested, one at 496 


(a) 5 years 
(c) 20 years 


and the other at 42% At the end of 7 years, the 


simple interest received from the latter exceeds to that 
received from the former by 331.50. Each sum was: 
(a) 51000 (b) 5500 
(c) $750 (d) 3900 

[SSC (GL) Prel. Examination, 1999] 
The simple interest on a certain sum at 596 per annum 
for 3 years and 4 years differ by 342. The sum is: 
(a) 3210 (b) 3280 
(c) $750 (d) 3840 

[SSC (GL) Prel. Examination, 1999] 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


А sum of 81600 gives a simple interest of 3252 in 2 
years and 3 months. The rate of interest рег annum 15: 


(a) 5 5% (5) 896 


(c) 7% (4) 6% 


[SSC (GL) Prel. Examination, 2000] 
A sum of $400 amounts to 7480 in 4 years. What will 
it amount to if the rate of interest is increased by 2%? 
(а) 2484 (b) 5560 
(c) #512 (d) None of these 

[SSC (GL) Prel. Examination, 2000] 


4 
The simple interest on a sum of money is 9 of the 


principal and the number of years is equal to the 
rate per cent per annum. The rate per annum is: 


2 
(a) 5% (b) 65% 


1 
(с) 6% @7;% 


[SSC (GL) Prel. Examination, 2000] 
81500 were divided into two parts. One part was 
put at 6% and the other at 5% interest. If the whole 
annual interest from both investments was x85, then 
the investment at 6% was: 
(а) $1200 (0) 51000 
(с) 51300 (4) 51150 
[Railway Rec. Board Examination, 2000] 
A person borrows 45000 for two years at 4% per 
annum simple interest. He immediately lends to 


another person at 6 I % per annum for 2 years. Find 


his gain in the transaction per year: 
(a) 7112.50 (b) 7450.00 
(c) 7244.53 (d) $150.00 

[SSC (GL) Prel. Examination, 2000] 
A sum of $1550 was lent partly at 5% and partly at 8% 
simple interest. The total interest received after 3 year 
is 7300. The ratio of money lent at 5% to that at 8%: 
(a) 5:8 (b) 8:5 
(c) 31:6 (d) 16:5 

[SSC (GL) Prel. Examination, 2002] 


In what time will the simple interest be 2 of the 
principal at 896 per annum? : 

(b) 7 years 

(d) 6 years 
[SSC (GL) Prel. Examination, 2002] 


(a) 8 years 
(c) 5 years 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


A person lent 75,000 partly at the rate of 4% and 
partly at the rate of 596 per annum simple interest. 
The total interest after 2 years 18 X440. To find the 
sum of money lent at each of the above rates, 25,000 
18 to be divided in the ratio: 
(a) 4:5 (b) 3:2 
(c) 5:4 (d) 2:3 

[SSC (GL) Prel. Examination, 2002] 
At what rate per cent per annum will the simple 

2 

interest on a sum of money be 5 of the amount in 
10 years? 


(a) 4% (b) 696 


() 52% (4) 62% 
с 3 0 3 0 


[SSC (GL) Prel. Examination, 2002] 
If the simple interest on a certain sum for 15 months 


1 | : 
at 7—% per annum exceeds the simple interest on 


the same sum for 8 months at 12 5 % рег annum by 
332.50, then the sum (in 3) is: 
(a) 312 (b) 312.50 
(c) 3120 (d) 3120.50 
[SSC Prel. (L) Examination, 2002] 


In 4 years, the simple interest on a certain sum of 
money is 25 of the principal. The annual rate of 


interest is: 


(a) 496 (b) 4 : 9, 


(c) 996 (4) 1096 


[SSC (GL) Prel. Examination, 2002] 


What sum of money will amount to $520 in 5 years 
and to $568 in 7 years at simple interest? 
(а) 3400 (b) 3120 
(c) 8510 (d) 3220 

[SSC (GL) Prel. Examination, 2003] 
A lends 32500 to B and a certain sum to C at the 
same time at 7% annual simple interest. If after 4 
years, A altogether receives #1120 as interest from 
B and C, the sum lent to C 15: 
(а) 8700 (b) 36500 
(c) 34000 (d) 31500 

[SSC (GL) Prel. Examination, 2003] 


4l с. TM 
A sum of money becomes 20 of itself in 1 years at 


a certain rate of simple interest. The rate of interest 
per annum is: 


39. 


40. 


41. 


42. 


43. 


44. 


(а) 1096 
(©) 2.5% 


(0) 1% 
(4) 5% 
[SSC (GL) Prel. Examination, 2003] 


A man loses $55.50 yearly when the annual rate 
of interest falls from 11.5 to 10%. His capital (in 
rupees) 18: 
(a) 3700 
(c) 8325 


(b) 7400 
(d) 11100 
[SSC (GL) Prel. Examination, 2003] 


A certain amount earns simple interest of 31750 after 
7 years. Had the interest been 2% more, how much 
more interest would it have earned? 


(а) $35 (0) $350 
(с) 2245 (d) Cannot be determined 
(e) None of these 

[Canara Bank PO, 2003] 


Nikhil invested certain amount in three different 
schemes A, B and C with the rate of interest 1096 
per annum, 1296 per annum and 1596 per annum, 
respectively. If the total interest accrued in one year 
was 33200 and the amount invested in scheme C was 
15096 of the amount invested in scheme A and 24096 
of the amount invested in scheme B, what was the 
amount invested in scheme B? 


(а) $8000 (b) 55000 
(c) $6500 (d) Cannot be determined 
(e) None of these 

[PNB Management Trainee Examination, 2003] 


The simple interest accrued on a sum of certain 
principal is 31200 in 4 years at the rate of 896 per 
annum.. What would be the simple interest accrued 
on thrice of that principal at the rate of 696 per 
annum in 3 years? 


(а) 22025 
(c) 22250 


(b) $3025 
(d) 22150 
[OBC PO, 2010] 


Arun invested a sum of money at a certain rate of 
simple interest for a period of four years. Had he 
invested the same sum for a period of six years, the 
total interest earned by him would have been fifty 
per cent more than the earlier interest amount? What 
was the rate of interest per cent per annum? 


(a) 4 (b) 8 
(c) 5 (d) Cannot be determined 
[Gramin Bank U.P. (SO) Examination, 2012] 


In what time will a sum of money double itself (0) 
2095 per annum simple interest 


45. 


46. 


47. 


48. 


49. 


50. 


Simple Interest 17.13 


(a) 10 years (b) 5 years 
(c) 2 years (d) 14 years 

[SSC (GL), 2011] 
800 becomes 3956 in 3 years at a certain rate of 


simple interest. If the rate of interest is increased 
by 496, what amount will $800 become ш 3 years? 


(а) $1020.80 (5) $1025 


(с) 51052 (d) 51050 
[SSC (GL), 2011] 


: | | . 16 
Simple interest оп a certain sum is 25 of the sum. 


The rate per cent if the rate per cent and time (in 
years) are equal, is: 
(a) 6% 

(c) 1096 


(b) 8% 
(d) 1296 

[SSC (GL), 2011] 
Prakash lends a part of 320,000 at 8% simple interest 


29: 4 . : | 
and remaining at a simple interest. His total 


income after a year was $800. Find the sum lent at 
8%. 

(а) 38,000 
(c) %6,000 


(b) 512,000 
(d) 510,000 
[SSC, 2014] 


Nitin borrowed some money at the rate of 6% p.a. for 
the first three years, 9% p.a. for the next five years 
and 13% p.a. for the period beyond eight years. If 
the total interest paid by him at the end of eleven 
years is 78,160, the money borrowed by him was: 


(a) 12,000 (b) 6,000 
(c) 8,000 (d) 10,000 
[SSC Assistant Grade III, 2013] 


21 
The simple interest on а sum of money is ЭШ оЁ 


the principal and the number of years is equal to 
the rate per cent per annum. The rate per cent per 
annum is equal to: 


1 
3% b) =% 
(a) (b) a 


(d) 31% 
3 


[SSC Assistant Grade III, 2012] 


Arun lends 320,000 to two of his friends. He gives 
312,000 to the first at 896 p.a. simple interest. Arun 
wants to makes a profit of 10% on the whole. The 


simple interest rate at which he should lend the 
remaining sum of money to the second friend is: 
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51. 


52. 


53. 


54. 


(а) 8% 
(с) 12% 


(5) 16% 
(4) 13% 
188С, 2012] 


If the simple interest on €x at a rate of a% for m 
years is same as that on €y at a rate of а2% for m? 
years, then x:y is equal to: 


(a) m:a (b) am:1 


ut аргын 
ат 


а 


(c) 


3|- 


188С, 2011] 


A took two loans altogether of 71200 from B and 
C. B claimed 14% simple interest per annum, while 
C claimed 15% per annum. The total interest paid 
by A in one year was 2172. Then a borrowed: 


(а) 7800 from C (b) 5625 from C 
(c) 7400 from B (4) 5800 from B 
[SSC, 2011] 


A person has left an amount of $1,20,000 to be 
divided between his two sons aged 14 years and 12 
years such that they get equal amounts when each 
attains 18 years of age. If the amount gets a simple 
interest of 5% per annum, the younger son's share 
at present is: 


(а) 548,800 
(с) 562,400 


(b) 557,600 
(d) 584.400 
188С, 2011] 


A man invested : of his capital at 7%, : at 8% 


and the remaining at 10% rate of simple interest. If 
his annual income from interests is €561, then the 
capital invested was: 


55. 


56. 


57. 


58. 


(a)%6000 
(c)%6600 


(b) 5600 
(d) 27200 
188С, 2010| 


А sum of $16800 is divided into two parts. One part 
18 lent at a simple rate of interest 6% per annum and 
the other at 896 per annum. After 2 years the total 
sum received 18 $19000. The sum lent at the rate of 
6% simple interest is: 


(а) 212200 
(c) $11000 
(e) None of these 


(b) 12000 
(d) 10000 


[IBPS PO/MT, 2013] 
The simple interest accrued оп an amount of 22,500 
at the end of four years is 710,800. What would be 
the compound interest accrued on the same amount 
at the same rate of interest at the end of two years? 
(a) 716,908 (b) 55,724 
(c) 328,224 (d) 38,586 
(e) None of these 

[IBPS PO/MT, 2011] 


A person rece a simple interest of 31,000 on a certain 
principal at the rate of 5% p.a. in 4 years. What 
compound interest will would that person receive on 
twice the principal in two years at the same rate? 
(a) 51,000 (b) 51,005 
(c) 811,025 (d) 310,125 
(e) None of these 

[Punjab and Sind Bank PO, 2010] 
What amount would a man receive on a principal 
of 34,000 after two years on simple interest rate of 
5% p.a? 
(a) 34,161 
(c) 54,410 
(e) None of these 


(b) € 5,200 
(d) 84,100 


[Corporation Bank PO, 2009] 
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EXPLANATORY ANSWERS 





ExERcisE-I 





1. (b) Time from May 3rd to July 15th 5. (b) Let the sum of money be 3x. 


= 28 days of May + 30 days of June and 15 days of July 3 
Then, simple interest — 85 


73 1 
= 73 days = —— years, ie., — years. 
* 365 Ч 5 У 


: 1 : 
Also, time = di years, i.e., 25 years 
4 

















1 
PxRxT шах 
bh dq - - 86. 3х 
100 100 100х 22 
` Rate (R) = 100х1 | 8 
2. (a) We have, P = $10000, R = 8% per annum, T = 6 9 PxT „25 
years. 4 
5 f= PxRxT 10000х8х6 _ оу Ё 100х 3 зай 
100 100 = 2x25 n 9s 


~ А=Р+1= 10000 + 4800 = $14800 
Thus, Mr Irani returned $14800 to the finance company. 
3. (c) Here, Г = $60, R = 6% per annum, Т = 5 years. 


6. (а) Here, P = $5000, J = $500, T = 5 years. 


Therefore, using the formula 














R 100х / 
100x7 100x60 = 
. Principal (P) = “= 225 4200. РХТ 
RAE? ees | 100 х 500 
15 We have, rate of interest (R) = = 2% p.a. 

4. (a) Here, Г = 31770, R = 8% per annum, T = > years. 5000x 5 

А 100x 1 _ 1001770 7. (a) We have, P = $1200, T = 4 years, 

а IE I = 1440 -1200 = 4240. 

е: 


100х/ _ 100х 240 
PxT 1200х4 








= $2950. -. Rate (R) = 5% per annum. 
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10. 


11. 


12. 


13. 
























































(c) Here, J = 3256. Now, interest of 327 is earned on 38100 at 396 simple 
Let the principal be $100. interest. 
Let the rate of interest per annum be х%. «Time (Т) = 100x7 100x27 1 year 
Then, time (T) - x years. i P,xR 8100х3 9 
Therefore, using the formula 14. (a) The interest earned in 10 years on $1000 at 5% per 
100x 7 annum 
R= 
PxT - 1000х5х10 — #500. 
100 х 256 А 3 100 
We have, x = "do0xx- > х=256 or x= 16% The principal now becomes = $1000 + $500 = $1500. 
: . 5 We now find the time in which $1500 becomes 32000 
Rate of interest per annum is 1696 at 596 p.a. 
. (b) We have, T = 2 years. Р = 81500, А = 32000, 
Let the principal be Sx. I= A - Р = 2000 - 1500 = $500, R = 5% p.a. 
x 
Then, simple interest (/ = X — . ^ Time (7) = 100x7 100x500 | 62 years. 
5 RxP 5х1500 3 
x 
100 x — : 2 2 
Rate of interest (R) = 100x7 _ 5 -. Total time = о + si) years — 195 years. 
PxT хх2 
100 15. (b) Interest on 4500 is = 725 — 500 
- = 10% p.a. м 
5х2 = 3225. 
(с) Let the principal be &х, then the simple interest Time — 2595100... 5 years. 
D 4 500 x9 
=—х 
` RxT 
= А 1 Required amount (A) = Р| 1+ ы ) 
Let the rate of interest p.a. Бе r%, then time (T) = г years. 100 
4 
100 x —x 11x5 
100х 7 = 600 |1+ 
ae r=——25 | 100 
РхТ xxr 4630 
2 _ 400 20 i 
> r= orr= = 4%. 
25 5 RxT 
16. (c) Amount after 1 year = P 1+ 
(a) We have, А = $1020, T = 4 years, R = 5% ра. 100 
Let, the principal be 3x. 20х1 
= 10000 | 1+ 
Then, Interest (7) = A — = 1020 - x. 100 
Therefore, by using formula, = $12000 
= 100х7 After paying $6000, the remaining sum 
RxT - 86000 
We have, x — 100 x (1020 - x) -. Amount obtained in the next year 
5x4 RxT 
= x = 5100 - 5x or, 6x = 5100 5 + га 
5100 
‚ х= —— = 9850). 20х1 
ERE - 6000 (1+ "m | = 17200. 
The sum of money borrowed = $850. 
(c) Here, P = €1200, А = €1344, 17. (a) We have, А = 315000, К = 10% p.a., T = 5 years. 
R = 6% p.a. . pc 100x 4 _ 100x15000 
Interest (T) = 1344 —1200 = 144 100+RxT 100-10х5 
144 - 
Time (7) - шинэсэн = 2 years. шиш 
PxR  1200x6 18. (c) We have, А = 347250, T = 3 years, R = 5% p.a. 
(b) Income on 3225 in 4 years at 396 100x 4 
PxR«T 22 4 Annual payment = RTD 
SSRA AAA Gy) рга 
100 100 2 
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epee эн 5 Sita = 2265 x264 = $1320 
100х3+ : 
Gita — 3965 (289 = 31265. 
= $15000. 793 
19. (a) Here, А = $4200, T = 5 years. 22. (b) We have, n = 4 and T = 24 years. 
S 0, 
EAE | 100(n—1) 100(4-1) 
| 100x 4 -. Rate of interest — - 
Annual instalment — T 24 
100x pod D 1 
2 - о % 
100 х 4200 23. (c) Here, n = 3, А = 10% p.a. 
10х5х4 
п-1 3-1 
ТЭЭГ Required time = x 100 = x 100 
R 10 
= $700. 


= 20 years. 


20. (a) Let the sum of money invested by Suresh be $х. 24. (a) We have, n = 2, T = 8 years, m = 3. 























Since the amount obtained in both the cases is equal, the 1 
ratio in which the sums are invested is: -. Required Time (7) = du ут 
ae 
1 | 1 
100+ RT, 100+ R,T, - xe = 16 years. 
where К; = 8%, T, = К years, R, = 5%, Т, =2 years. 25. (b) Here, change in SJ = $56, К = R, =2,T=4 years, 
P=? 
1 1 1 Therefore, using the formula 
That is, 5 : Or, í PT 
inre M Change in SI = — x (R, - А) 
2 100 
4 
Given: и We get, = 100 TE a са 
120 110 1 
The sum is $700. 
1500х1 1 Е 26. (a) Here, change in S7 = $40, 
110 120 P, — P, = 800 - 400 = $400, T = 2 years. 
| : RT 
ог, x= 1500 х1х120 —1636 4 Using, change in $7 = 100” (B - B) 
110 1 
Rx2 


. | 4 We have, 40 = ——x400 => R=5% 
The sum invested by Suresh is €1636 HP 100 


21. (a) We have, T, = 2 years, Т, = 3 years, Т, = 4 years. 27. (a) Here, change in S7 = $60, 
1 y 2 3 








В; = R, = R; = 5% p.a. R -R = 3 2 l y 4 years, P = ? 
The ratio in which the amount is invested 2 2 
PT 
1 . 1 . 1 Using, change in SJ = 100 " (А, - R) 
100+ RT, 100+ R,T, 100+ RT, 

















| А i We have, 60 ^%х1 = Р= 3000. 
i.e., : : 100 2 
100+2х5 100+3х5 100+4х5 
28. (b) We have, A, = 72800, A, = 33250, T, = 2 years, T, 
ie, 1.1.1 on 276264253. = 5 years 
10:15:20 Rate of interest per annum (R) 
Their sum = 276 + 264 + 253 = 793 E А-А, «100% = 2800-3250 x 10094 
The amount invested for AT, - AT, 2800 x 5 — 3250 x 2 
Neeta = 2762 276 = %1380 Ес Ьа ш. = ш; 
793 14000 — 6500 7500 


17.18 Chapter 17 


29. (c) We have, A, = $1760, A, = 2000, T, = 2 years, T, 





— 5 years. 
Principal (P) - Aceh 
Т,-1, 
. 1760х5-2000х2 4800 
2-2 3 
= 1600. 


30. (b) We have, 4, = $450, A, = $350, R| = 7%, R, = 5%. 
AR, T AR, 
К, -R 
_ 350х7-450х5 200 
7-5 


Principal (P) = 


= X100. 





31. (©) We have, A, = 400, A, = 8200, R, = 10%, R, = 4%. 























Time (=. x100 
AR, -48, 
400-200 20000 
= х 100 = 
200 x 10 — 400 x 4 400 
= 50 years. 
32. (а) Неге, z = 39, a = 81, b= 12, п= 10, R=? 
Using the formula 
2 = па + Ra хог. 
100х 5 2 
Were Sto de ^1 „10*9 
100 x12 2 
90R Hd. esce 2400 — 26629, 
2400 3 


33. (a) Неге, Т = 1, T, = 2, Т, = 3, 
В = R, = В. = 5% 
The shares of Vikas, Vijay and Viraj will be in the ratio 





Be. ДО: 111 
RT, RT, RT, 1х5 2x5 3x5 
= А 

13.3 


Sum of proportionals = 6 + 3 + 2 = 11 


Share of Vikas = 5 х 7700 = $4200 


Share of Vijay = 2 х 7700 = $2100 
е 2 
Share of Viraj = її х 7700 = $1400 


Therefore, Vikas's share is 4200 — 1400 = 32800 more 
than that of Viraj. 


34. (b) Let the required sum of money be €x. Here №; = 
596, T, = 4 years, R, = 4%, T, = 10 years. 


1 1 1 1 








Given: х:560 = з = : 
RT, RT, 5х4 4x10 
Абв de Si 
560 1 
35. (a) Here, P, = $12000, К, = 10%, Р, = ?, R, = 20%, 
R = 14%. 
Therefore, using the formula 
po ДЕ +ВА, 
BP, 
12000 x10 + P, x 20 
We get, 14 - a 27 
12000 + P, 
or, P, = $8000 


Total amount invested = (12000 + 8000) 
= 820000. 


36. (b) We have, P, = 33000, К, = 10%, Р, = $5000, R, = 8%. 
Required rate of interest 





_ PR+PR, 
REP, 
_ 3000x10+5000x8 70 83.9 
= = 0 
3000 + 5000 8 4 


121 

37. (c) We have, ===, – = 
a 3 b 
Е 

c 3 6 6 


ЕК, = 3%, R, = 6%, К. = 12%, A = X25. 


5 
6 , 





: Ax100 
The capital = R R R, 
a b c 
25x100 2500 
3 2, 6,12 5 
6 6 
= 8500. 


38. (a) Interest for 5 years on the sum = $300. 

When the principal is trebled, the interest is also trebled. 
Interest for another 5 years on this increased sum 
= (300 x 3) = $900 
Total interest = $300 + $900 = $1200. 


39. (a) The simple interest on $1500 invested at a rate of 
10% p.a. for 5 years is 
1500x10x5 


= ——— = 750 
100 


40. 


Now, principal after 5 years = $1500 + 750 
= 32250 
Also, final amount = $2500 
Simple interest = 32500 — 2250 = 3250 
250x100 10 


Time (7) 55555010) о 


Hence, total time = 5 + 19. -55 
9 9 
(b) Let the sum of money lent by Sumit to Mohit be $х. 


Then, simple interest paid by Mohit after 1 year 


1 
or 6— years. 
9 y 


— xx5xl 2 5х 


100 100 


Also, the simple interest received Бу Mohit from Birju 
after 1 year 











41. 


Simple Interest 17.19 


= 1700x — 1000x = 7000000 
or, 700x = 7000000 


or, x = 1000000 = $10000. 
700 


Thus, the sum of money lent by Sumit to Mohit is $10000. 


(a) Simple interest paid by Brinda on 81000 for 1 year 
1000 x 5x1 


= ^^^ = 850 
100 


Rent received by Brinda from Ramu in 1 year 
= 125 «12 = $150 


Net savings = X100 
Thus, Brinda will clear the debt of $1000 in 10 years. 























= 100х = 1500 x 50 
> x= 750 





xx--xl 42. (c) Let the sum be x. 
2 2 -7 17x 
100 200 Given: (A = 1120 
Е 5х 17х 
G SI = 
уеп: Sing *350= 500 — 56х = 112000 
5х+35000 17x or, x = 117000 — оооо. 
100 200 56 
EXERCISE-2 
(BASED ON Memory) 
. (d) 10 + 3% = 103 The sum lent out at 12.5% p.a. 
[Amount after 1st half year @ 3%] = 1500 — x = 750 
0, тэн 
103 + 3% = 106.09 20 81100 
[Amount after 2nd half year @ 3%] 5. (d) Principal amount = TxR _ 
Effective rate of interest = 6.09% per annum 
8376x100 
. (а) Sun = $72, SI = $9 mM — = 317450 
8x6 
1 25 
QA = 6a 
ЕЕ oF 4 6. (b) Suppose Manish added х to the borrowed money. 
| 9x100 9x100 Then 
Time = = = 
72х25 18х25 3 x (9 — 6)% of 1150 + (9 х 3)% of = 274.95 
4 — 9% of 1150 + 27% of x = 274.95 
(c) Let one part be х _ 274.95 -103.5 а 
The other part = %(1500 — x) * 27 @ 
хх5х10 (1500-х)х4 25 Required value = 635 + 1150 
Given: - x 
100 100 2 = $1785 
= 50x = (1500 – х)50 7. (e) (18 x 5)% of 988 = 90% of 988 


100% of 988 — 10% of 988 
= 988 — 98.8 = 3889.2 
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8. (a) Let the amount be х 


10. 


11. 


12. 


13. 


According to question, 





xxl4x6 xx8x8 — 250 
1200 1200 
x = 315000. 
. (с) Rate of interest = 236800 х 100 
3х800 
= 6.50% 
Amount = 800 + BOUT 
100 


= 800 + 228 = $1028. 


(e) Let the amount deposited at the rate of 15% рег 
annum be 3x 


1596 of x + 18% of (25000 — x) = 4050 
or, 15% of x + 18% of 25000 — 18% of x = 4050 
or, 396 of x = 4500 — 4050 


or, T хх = 450 
100 


or, x = 15000 
Amount deposited at 1896 
= (25000 — 15000) = $10000. 
(e) % interest on total amount per annum 
_ 3620x100 362 
16500х2 33 
Now, by Alligation method 





Scheme Scheme 
A B 
1096 1296 


Hence, ratio of amount invested in schemes 


A and B = (2 хө) 362 10| = 17:16 
33 33 





Hence, amount invested in А = 17216300 
17+16 
= 78500. 
(a) Let the sum be Р 
Now, 45% of P = 4016.25 or, P = $8925. 


(a) Suppose, marked price = $100 
Price after 1st discount = $90 
Price after 2nd discount = $72 
If S.P. is 372, then marked price = X100 


14. 


15. 


16. 


17. 


18. 


If S.P. is 4540, then marked price 


- z 100 x 540 = $750. 
72 

(с) Let sum = Р 

Simple interest = P 

Rate R = 10% 








Time = Е = 10 years. 
Рх10 
(a) Suppose present worth = х 
хх5х2 2132-х 
100 
x = 10(132 – x) 
= llx = 1320 or x= 120. 


(c) Suppose 3x are invested at 6% and $ (5000 — x) at 9%. 
xx6xl, (5000-x)x9xl _ 
100 100 
32000 are lent at 6% and 33000 at 9% 
(a) Let first part be x 
Second part be y 
Third part = 2379 — (x + y) 


390 => x = 2000 





























хх5х2 _ ух5х3 
^. 100 100 
[2379 — (x + y)]|x 5x4 
= [2379 - (x + y] 4 (+y) (1) 
100 
x 3y 
x+ — =y+ — (from 1 
10 7” 20 ( ) 
- Хо =у+ zm 
10 20 
=> 22x = 23у -40) 
Зу 6 
Also y+ = — [2379 - (x + y)] (from 1) 
20 5 
23y 6 22 
> E x 1 (from 2) 
5 23 
22х 45х 
= = 6| 2379-— 
xi | | 
ais Козду oe 
23 
э 1 пов 
12 23 


(b) Let P be the sum 


Вы 50 Вх yo 
2 2 

















- 40 
100 100 
30P 35Р 40 5P 40 
100 100 100 
P= 100x40 _ 800. 





19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


(a) Suppose, зат = К 








I= 0.125К 
Rate = 10% 
Time = ЕЕ —125=12 years. 
K x10 4 
(а) Let зат = К 
Time = T 
yz 
4 
К „100 25 
Rate % (R) = 4 == 
KxT T 





> RT=25 SR =25 (V КЕТ) 
> R=5. 


(d) Let Principal = XP 
1-34Р 





л 51х100 _ Px100 
Principalx Rate% — Px4 





(b) Let sum = Р 
Px6x10 Px5x2 
100 100 
= 60P - 10P = 10000 
=> Р = 200. 
(d) Let the sum be Р 


- 100 





Рх7х4 
100 100 


UL — 28P = 3150 


pPx1xÀ 
2 = 31.50 








> 7P = 6300 => Р = 900. 





(4) шаа Difference х 100 
|RT, R RT, | 


= TT 28840. 





(c) 252 = 1600 x R x AOLA 
4 100 


R= 232 - 796 
36 
PxRxT 
100 
80 = 400x4xR Ээ RSS 
100 
If R = 7, then 
400x4x7 


I = — =112 
100 


Amount = $512. 


(c) 1- 


= 25 years. 


1 [T 
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27. (b) Let the sum of money be P 
PxRxT 4 PxRxT 
100 9 100 








28. (b) Suppose, one part of sum = 3x 
Other part of the sum = 3(1500 — x) 
According to question, 
xxóxl (1500-х)х5х1 _ 
100 100 
6x + 7500 — 5х = 8500 or, х = 1000. 


85 











5000x 21x2 9 
29. (a) 4 =50х 2 х2 = 225 
100 4 
Gain per year = 3112.50. 
: : 2х1 
31. (c) Required time = ший 
5х8 
= 5 years. 


32. (b) By the method of Alligation 
3440 is 8.896 of 5000 


I II 
8% (= 4 х 2) 
р ” "d 
1.2 (= 10 — 8.8) 
Hence, required ratio — Z -3 = 3:2. 


33. (d) Here, P = ЗК, I = 2K, T = 10 years 
2Kxl00 20 (2 
3K x10 3 3 


34. (c) Let the sum be 3x 





Hence, rate — 90 


1 
хх12-х 





ix xi 
2 4 = 32.50 





100 100 


ев = 3250 
8 3 
=> 25x = 3250 x 24 
=> x = 3120. 
35. (c) Let the sum be 3x 
Let the rate be R% 
xx4xR 9 
SRN eae ээн 
100 25 
> А=9. 


10% (= 5 х 2) 
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36. 


38. 


39. 


40. 


41. 


42. 


43. 


100[568 — 520] 


(a) Rate % per annum = 
520x7—568x5 











100x 48 
3640 — 2840 
_ 100x48 — 6% 
800 
SR (568—520)x100 _ 48x100 — 400. 
(7-5)х6 2x6 
PEL 
40 
(a) Rate % = ете 10% 
4 
(a) His capital = v x 100 = 33700. 
(d) Let Principal = P and Rate of interest = А% per 
annum. 
Tun со ав 
100 


or PR = 25000 


Рх(В+2)х7 _ 25000x 7+ Px 14 
100 100 


Now J = 





When we solve this equation, we find that we have two 
variables and one equation. 


Therefore, cannot be determined is the correct answer. 
(b) Ratio of Nikhil’s investment in difference schemes 


o, 150x100 , 
| 240 ` 


= 10 150 = 8:5:12 





Now, according to the question, 
8Кх10 5Kx12 | 12K x15 
100 100 100 

or, 80K + 60K + 180K = 3200 x 100 
or, 320K = 3200 х 100 ог K= 1000 
Amount invested in scheme B = 1000 x 5 
= $5000. 
Рх4х8 
100 


- 3200 





(а) 1200 = 





p= 1200x1000 _ 3750 
4х8 


_ 3750х3х6х3 
100 


Now, S.I. = 2025. 





(d) Let the rate of interest be х% per annum. 


Pxxx4 3 _ Pxxx6 
100 2 100 
6x = 6х 


The value of x cannot be determined. 





. (D SI22P- P-P 


Px20xt 
Р 
100 
= Ё = 5 years. 


. (с) SI = 956 - 800 = $156 


Therefore, rate of interest 


SIx100 


Principal x Time 





S 156x100 _ 6.59, 
800х3 
per annum. 
Thus, new rate = 10.5% 
80, 
SL = Principal x Time x Rate 
100 
- 800х3х105 = 9252 
100 
Hence, Amount = 800 + 252 
= $1052. 
Interest 16 


Principal | 25 
Therefore, rate of interest 


SIx100 


Principal x Time 


=> xX =16x4=64 


> x = V64 = 8 % per annum. 


47. (a) Let the amount lent at 8% rate of interest be Xx. 


Amount lent at 5% rate of interest = %(20,000 — x) 


Principalx Ratex Time 
100 





SI= 


хх8х1 
100 100 
2x 20000-х 
me Sf = 
25 75 
=, 6x + 20000-х ер 
75 


=> 5x + 20000 = 75 x 800 = 60000 
5х = 60000 — 20,000 = 40000 


> x= 20090 = 58000, 


(20000 — x) x 5x1 
+ 3 = 800 





=800 





48. 


49. 


50. 


51. 


52. 


(c) Let the sum of money be $х. 
Now, according to the question, 





хх 6x3 xx5x9 xx3x13 
+ + 





= 8160 
100 100 100 
=> 18х+45х+39х =816000 
= 120x=816000 => ~ 816000 _ зо, 


(d) If the principal be XP, then SI= 


If rate = r%, then 


SI x 100 


Principal x Time 





1x100 9r? 
9xr 


100 





ir 


(d) 51 on 312000 


Ш 12000х 8х 1 
i 100 


Desired gain on 320000 


= 3960 


1 
= 20000x гы $2000 
100 
SI on $8000 = (2000 — 960) = $1040 


51х 100 . 1040x100 
Principal x Time 8000 


Rate — 





= 13% per annum. 

Principal x Time x Rate 
100 

Now, according to the question, 


(b) 51- 





2 2 
xxmxa yxm xa 


100 100 








(d) Let A borrowed €x from B. 

Amount borrowed from С = 3(1200 — x) 
Now, according to the question 

xxl4xl (1200-х)х15х1 _ 


100 100 
= 14х-18000-15х-17200 


= 18000-х-17200 
x 218000 – 17200 = $800. 


172 
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53. (b) Let the younger son's share be Sx. 
Elder son's share = %(120000 -х) 
Now, according to the question, 


хх5х6 = (120000 s CELL 


=> 20x + 6x = 20х120000 — 20x + 480000 — 4x 

=> 50x = 2400000 + 480000 

=> 50x = 2880000 
а 2880000 





x+ 








= %57600. 


54. (c) Let the total capital invested be x 
Total interest 


3 
100 100 100 


1-1 
ix 7х 1 Lus 8x1 fe шог Des 10хх 1 
_ 3 $ 4 à 4 





Ух 8х 4 5x 
300 400 120 





28x4 24x+ 50x 102x 
Y 1200 ~ 1200 





Now, according to the question, 





102x 
561- 
1200 
dus 561x1200 = 76600. 
102 
55. (a) 


Let the sum lent at 6%rate of interest be x. 
Then, %(1680 — x) is lent at 8% rate of interest. 
Then, SI = 19000 — 16800 = 32200 


xx6x2  (16800—3)x2x8 
100 100 


= 2200 





or,12x + 268800 — 16x = 2200 x 100 
or, 268800 — 220000 = 4x 


ог, x- TTT = $12200. 


56. (b) , 10800100 _ | 45, 
22500х4 
12 Ү 
ct=22500{ 11-12 | -22500 
100 


2225900, 12.,, 112 
100 100 





57 1000х1 
57. (e) Principal Qo 
x 


= 5000 


22500 = 28224 — 22500 = 5724 
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2 
<. CI = 5000 x 2 jg -1 [+5222 0, = 00402504 =1025% 
100 100 


=10000x (1.1025 — 1) = 71025. 10.25 


Required CI 210000 x = 1025 
100 





Notes: 





Combined rate of interest for 2 years in case of 58. (e) Required amount = 4000 (10:19) гш. 
calculating compound interest 100 


Compound Interest 


INTRODUCTION 


In the previous chapter, we discussed simple interest. 
A second method of paying interest 18 the compound 
interest method, where the interest for each period is 
added to the principal before interest 18 calculated for 





the next period. With this method, the principal grows 
as the interest 18 added to it. This method 18 used in 
investments, such as savings account and bonds. An 
understanding of compound interest is important not only 
for people planning careers with financial institutions, 
but also for anyone planning to invest money. 





SOME BASIC FORMULAE 


1. (a) The amount A due after ¢ years, when a 
principal P is given on compound interest at 
the rate R% per annum is given by 


А = ч 
0 


(b) Compound interest (CI) 24 — P 


“| 


lt 
(c) Rate of interest (R) - (4) 4| % p.a. 


А 


Note: Simple interest and compound interest for 1 
year at a given rate of interest p.a. are always equal. 


Illustration 1: Mohan invested an amount of 315000 at 
compound interest rate 596 p.a. for a period of 2 years. 
What amount will he receive at the end of 2 years? 
Solution: Here, Р = 15000, R = 5 and = 2. 


Amount = P та 
100 


ү 2 
Е 1000| 1+5) = 15000( 14 
100 20 


_ 15000х 21х21 
20х20 


Illustration 2: Find compound interest on $5000 for 
2 years at 496 p.a. 


= $16537.50. 








Solution: Here, P = 5000, = 4 and t = 2. 








CI=P 118) 21 
100 
Г 2 
= 5000 ies] =] 
100 
Г 2 
= som (20) -1| = suo - » 


= 5000(1.0816 — 1) = $408 

The compound interest is $408. 
Illustration 3: Rashi invested $16000 for two years at 
compound interest and received an amount of $17640 


on maturity. What is the rate of interest? 
Solution: Here, P = 16000, 1 = 2 and A = 17640. 


A l/t 
r= iwo (£) -ifr pa 


17640}? 
= 100 1196 ра 
16000 





441}? 
= 100 
400 





| % p.a. 


1 
21ү* 
= 100 20 —1|% p.a. 





1 
100 x — = 5% p.a. 
20 
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2. If the interest is compounded half-yearly, then 





2t 
100x2 | 
(b) Compound interest (СТ) 


2t 
=Рр|| 1+ К 1 
100х2 


(c) Rate (А) 2 2 x 100 (2) 


(a) Amount (4) = P í + 





t 





Illustration 4: 


1 
Find the amount of 78000 in 1 2 years 


at 596 per annum compound interest payable half-yearly. 


Solution: Here, P = 8000, = 5 and t = T 





2t 
Amount = P| 1+ —— 
100x2 
5 үз 4} 
[+ = 8000| 2- 
100х2 40 
_ 8000х41х41х41 _ сүв, 

40х40х40 





3. If the interest is compounded quarterly, then 


At 
= P| 1+——_ 
(a) Amount (4) ‚| uo 
(b) Compound interest (CI) 


4t 
= Р ipd -1 
100х4 


A vis 
(c) Rate (R) = 4 x 100 (4) —1|% p.a. 





4. In general, if the interest is compounded и times 
a year, then 





R nxt 
a) Amount (4) = P| 1+ 
(a) e | uL 








(b) Compound interest (CT) 


= P||1+ Е -1 
100хи 


(c) Rate of interest (R) 





= nx 0 4| -1|%ра. 
P 








Illustration 5: Find the compound interest on $1000 at 40% 
per annum compounded quarterly for 1 year. 


Solution: Here, Р = 1000, К = 40 and ¢ = 1. 
Compound interest (CI) 


R 4xt 

- 1- -1 
D н ies) | 

Г 40 4х1 

1+ -1 

1000 | к | 
= 1000 (1) -1 
i 10 


| 14641—10000 
= 1000 
| 10000 














= 3464.10. 


Illustration 6: Find the compound interest on $4000 
at 249, per annum for 3 months, compounded monthly. 


3 
Solution: Here, P = 4000, R = 24 and t = 155 


R 12xt 
CI-2P||1-*—— —— -1 
100x12 


12х 
Lange 11:22:25 5-4 
100x12 


= 4000 | 


= $244.83. 





50 50х50х50 





т 
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SOME USEFUL SHORT CUT METHODS 





1. When the rates of interest are different for 
different years, say R,, К», R} per cent for first, 
second and third year respectively, then 





R 
Amount = P 1+ А 1+ К, 1+— |, 
100 100 100 


Let the given sum of money be P. Amount after first 








year = P pp 
100 


This amount will be the principal for the second year. 
Amount after second year 


= р|1+ R 1+ m 
100 100 


This amount will be the principal for the third year. 
Amount after third year 


R 
= Р|1+ R 1+ & 1+— |. 
100 100 100 


Illustration 7: Anu invests $5000 in a bond which 

gives interest at 4% per annum during the first year, 5% 

during the second year and 10% during the third year. 

How much does she get at the end of the third year. 

Solution: Here, P = 5000, А, = 4, R, = 5 and А, = 10. 
Amount at the end of third year 


R R R 
= P| 1+— || 14+— || 1+—3 
100 100 100 
= 5000| 1+ : 1- z 1+ = 
100 100 100 


= 5000 x 28,221 = $6006. 
25 20 10 














2. When the time 18 given in the form of fraction, 


say 32 years, then 


R 3 
A t= P| l+— | x} 1+ 
moun = r(1« 8) 





Illustration 8: What will be the compound interest on 


315625 for 25 years at 4% per annum? 





2 
Solution: CI = 15625| | 1+ 3 1+ 
100 


26 26 51 
= 15625| =x а 





25 25 50 
15625x3226 id 
Е 31250 Е | 





3. (a) The difference between the compound interest 
and the simple interest on a certain sum of money 
for 2 years at R% per annum is given by 


R 2 
CI-SI- (=) [in terms of P and R] 





and, СЇ-51- [in terms of SI and R] 





RxSI 
0 


2x 





Let, &P be given sum of money. Simple interest on P 
for 2 years at R% per annum 


PxRx2 
100 


and compound interest оп “Р for 2 years at R% per annum 




















[| R 2Ё 2R 
= Р|1+ + 

10000 100 100 
ME ud 
~~ (100 

RY R PxRx2 

Also, CI — SI = P = x 

100 100x2 100 
RxSI 

2x100. 
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(b) The difference between the compoun 
interest and the simple interest on a certain sum 
of money for 2 years at R% per annum is given 
by 


а- ДА (8 


[in terms of Р апа А] | 


2 | 
and, CI — SI = 21 18) zr | 
3 |\100 100 


[in terms of SI and R] 





Let, Р be the given sum of money. Simple interest on 
Р for 3 years at R% per annum 


PxRx3 
100 


and compound interest on “Р for 3 years at R% per annum 





R 3 
5 С1-41-Р( 1- 1 
s 8 | т | 100 


Г R? 3R? ЗВ 3R 
1+ + + 
| 100000 10000 100 100 





R? : ЗА? | 
[1000000 1000 | 


Г 3 2 
-Р x] as 
100 100 


PxRx3 |l (RY R 
= x T3 — 
100 311100 100 


СКО 


Illustration 9: What will be the difference between 
simple and compound interest on a sum of 34500 put 
for 2 years at 5% per annum? 


Solution: Here, P = 4500 and R = 5. 


RY 5 ү 
CI - SI = P(E) = 2216: 


- 3300 = $11.25. 
20х20 




















Illustration 10: Ifthe difference between the compound 
interest and simple interest on a certain sum of money 
for 3 years at 5% per annum 18 $61, find the sum. 
Solution: Here, CI — SI = 61 and R = 5. 


а-а) {| 
ЕЕ) 











1+3х20 61 
20x 20x20 20x 20x20 


=> Р = $8000. 





4. If a certain sum becomes n times in t years at 
compound interest, then the same sum becomes n” 
times in mt years. 








Let, &P be the given sum of money. We have, 


Р Pix | TERI 1 
шин 100] 7 757 300 e. 


On comparing equations (1) and (2), we get 
Т/т = t or T = mt years. 
Therefore, the sum becomes n" times ш mt years. 


Illustration 11: А sum of money placed at compound 
interest doubles in 3 years. In how many years will it 
become four times? 

Solution: Here, n = 2, t = 3 and m = 2 


The given sum of money will become four times 
itself in mt, i.e., 2 x 3 = 6 years. 





5. If a certain sum becomes и times in / years, 
then the rate of compound interest is given by 


В = 100[(n)!" — 1]. 





Illustration 12: At what rate per cent compound interest 
does a sum of money become four-fold in 2 years? 


Solution: The required rate per cent is 
R = 100[(n)'" — 1] = 100[(4)'? — 1] 
= 100(2 – 1) = 100% 
[Here, n = 4 and t = 2] 





6. If a certain sum of money at compound 
interest amounts to &х in A years and to €y in 
B years, then the rate of interest per annum 1s 


1В-А 
R= (3 4| x 10096. 
X 


Let the principal be XP and the rate of interest be R% p.a. 








A B 
Given: x = P id and y - P 14 
100 100 


1/В-А 
or, R= (3 4| x 100. 
X 


Illustration 13: А sum of money at compound interest 
amounts to $4050 in one year and to $4723.92 in 3 
years. Find the rate of interest per annum. 

Solution: Here, x = 4050, у = 4723.92, A = 1 and В 23. 


1/B-A 
R= (3 4| х 10096 
Х 


1/2 
= (>) | х 100% 


27 





= (24) х 100% = 8% 
25 





7. If a loan of Р at R% compound interest 
per annum is to be repaid in 7 equal yearly 
instalments, then the value of each instalment 
Is given by 

P 


< 2 ase 
100 " 100 ns 100 
100+R 100+R 100+R 
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Let each instalment be of €X. 


Principal for the amount of &X due at end of first 
year at R% 
100Х 
100+R 





Principal for the amount of &X due at the end of second 
year at R% 











100 Y 
= | —— | X 
100+ А 
Principal for the amount of ZX due at the end of nth 
year at R% 
100 Y 
- Х 
100+R 
2 n 
100X + 100 Xh 100 y =P 
100+R \100+R 100+R 
P 











z | 
100 100 Y 100 Y 
+ +... 
100-8) \100+R 100-- R 


Illustration 14: Ifa sum of 13040 is to be paid back 


: | 3 
in two equal annual instalments at 3 12 per annum, 


what is the amount of each instalment? 
Р 


100 \.| 100 d 
100-- RJ 4100 R 


2 





Solution: Each instalment = 





13040 


100 100 


+ 
10012 | | 100+12 
4 4 





[rer Р=13040 and R = 5 


13040 13040 

400 (400) НЬ! нэ 

CRT ——| 1+— 

415 (415 415\ 415 
415 815 


= 13040 x —x—— 
400 400 





= $6889. 
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Exercise- | 





. Nikita invested $8000 for 3 years at 5% СІ а post 


office. If the interest is compounded once ш a year, 
what sum will she get after 3 years? 


(a) 39261 (b) $8265 
(c) 39365 (d) None of these 


. The compound interest on 32000 at 596 per annum, 


compounded yearly, for 2 years is: 


(а) $315 (b) 3425 
(c) 3205 (d) None of these 


. At what rate per cent per annum will $1000 amount 


to 71331 in 3 years? The interest is compounded 
yearly. 

(a) 1096 p.a. 
(c) 13% p.a. 


(b) 12% p.a. 
(d) None of these 


. Find the present worth of 39261 due 3 years, hence 


at 596 per annum compounded yearly. 


(а) $7000 (0) $8000 
(с) 29000 (d) None of these 


. The compound interest on 310000 at 20% per annum 


at the end of 1 year 6 months if the interest is 
calculated half-yearly will be: 

(a) 35320 (b) 33310 

(c) 34340 (d) None of these 


. А sum put out at 4% compound interest payable 


1 
half-yearly amounts to $6632.55 in 2 years. The 


sum is: 
(a) $6530 (b) 36250 
(c) 26470 (d) None of these 


. The compound interest on 312000 for 9 months at 2096 


per annum, interest being compounded quarterly, is: 


(а) $1891.50 (0) $1901.50 
(с) 1791.50 (d) None of these 


. The difference of compound interest on $800 for 1 


year at 20% per annum when compounded half-yearly 
and quarterly is: 
(a) 54.40 
(c) 36.40 


(b) Nil 
(d) None of these 


. The difference between the simple interest and the 


compound interest on X60 for 1 year at 1096 per 
annum, reckoned half-yearly is: 


1 
(а) 81 (b) 81 » 
(c) 22 (d) None of these 
. $800 at 5% per annum compound interest amount 
to $882 in: 
(a) 6 years (b) 2 years 
(c) 4 years (d) None of these 


. What will be the compound interest on a sum of 


31875 after 2 years if the rate of interest for the first 
year is 4% and that for the second year 18 8%? 

(a) 3231 (b) 3341 

(c) 3241 (d) None of these 


. What will be the amount 1f a sum of $5000 18 placed 


at compound interest for 3 years while rate of interest 
for the first, second and third years is 2, 3 and 4 per 
cent, respectively? 
(а) 75643.12 
(с) $6413.12 


(0) $5463.12 
(d) None of these 


. What sum will amount to $15916.59 in 3 years at 


compound interest, the interest for first, second and 
third year being 3, 2 and 1 per cent, respectively? 
(a) 518000 (b) 312000 

(c) 315000 (d) None of these 


1 
. The compound interest оп 7800 in 2 2 Years at 596 1s: 


(а) $105.05 
(с) $106.05 


(b) $104.05 
(d) None of these 


1 
. On what sum will the compound interest for 25 


years at 10% amount to $6352.50? 


(а) $7000 (0) $8000 
(с) 25000 (d) None of these 


. The compound interest on a sum of money for 3 years 


at 5% is 71324.05. What is the simple interest? 


(a) 51460 (b) $1365 
(c) 21260 (d) None of these 


. The simple interest on a certain sum at 4% per 


annum for 2 years is $80. The compound interest 
on the same sum for the same period 18: 


(a) 391.60 (b) 381.60 
(c) 371.60 (d) None of these 


. If the compound interest on a certain sum for 2 years 


is 760-60 and the simple interest is $60, then the rate 
of interest per annum is: 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


(а) 2% 
(с) 4% 
If Фе compound interest on a certain sum for 2 years 
is 105 and simple interest is $100, then the sum 
is: 


(a) 8300 
(c) 5400 


(0) 3% 
(d) None of these 


(b) $500 
(d) None of these 


The difference between simple interest and compound 
interest on $1250 for 2 years at 4% p.a. is: 

(а) $3 (b) 34 

(c) 32 (d) None of these 


On a certain sum of money, the simple interest for 
2 years is 3200 at the rate of 7% per annum. Find 
the difference in CI and SI. 

(a) 87 (b) 39 

(c) 211 (d) None of these 


The difference between the compound interest and 
simple interest on a certain sum at 5% for 2 years 
18 81.50. The sum is: 

(а) $700 (0) 5600 

(с) 8500 (d) None of these 

The difference between the compound interest and 
simple interest on a certain sum at 3% per annum 
for 3 years is 327.27. The sum is: 


(a) 512000 
(b) 515000 
(c) $10000 
(d) None of these 


The difference between the compound interest and 
the simple interest on $8000 for 3 years at 5% per 
annum is: 

(а) $61 (b) $63 

(с) 865 (d) None of these 

If a sum of money at compound interest amounts to 
thrice itself in 3 years, then in how many years will 
it be 9 times itself? 

(a) 9 years 

(b) 6 years 

(c) 7 years 

(d) None of these 

At what rate per cent compound interest does a sum 
of money become 16 times in 4 years? 

(a) 7596 (b) 10096 

(c) 5096 (d) None of these 

A certain sum of money at compound interest grows 
up to $12960 in 2 years and up to $13176 ш 3 years. 
Find the rate per cent per annum. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


Compound Interest 18.7 


1 1 
(a) 15% (b) 23 


2 
(c) 1 3% (d) None of these 
What sum of money at compound interest will amount 
to $650 at the end of the first year and 3676 at the 
end of the second year? 
(а) 5825 (b) 3925 
(c) $625 (d) None of these 


А sum of 81260 is borrowed from a money lender 
at 1096 p.a. compounded annually. If the amount is 
to be paid back in two equal annual instalments, find 
out the annual instalment. 

(а) $726 (b) $626 

(c) #526 (d) None of these 


1 
A tree increases annually Бу 8 of its height. By how 


much will it increase after 2 years, if it stands today 
64cm high? 
(a) 72cm 
(c) 75cm 


(b) 74cm 
(d) 81cm 


The least number of completed years in which a 
sum of money put out at 20% CI will be more than 
doubled is: 


(a) 3 
(c) 5 


(b) 4 
(d) 6 


1 
A man borrows $4000 from a bank at 7 2 % compound 


interest. At the end of every year he pays 21500 as 
part repayment of loan and interest. How much does 


he still owe to the bank after three such instalments? 


(а) $123.25 (b) €125 
(c) 5400 (d) 5469.18 


If in a certain number of years, 33000 amounts to 
34320 at a compound interest, in half that time $3000 
will amount to: 


(а) 43400 (b) $3600 
(c) $3800 (4) $3520 


33757 is to be divided between A and В such that 
A's share at the end of 7 years may be equal to B's 
share at the end of 9 years. If rate per cent be 1096 
р.а. compound interest, B's share is: 


(а) $1700 (5) $1500 
(c) 22057 (4) $1400 
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EXERCISE-2 


(Вл5Ер ON Memory) 





A sum of money becomes 34500 after two years and 
36750 after 4 years on compound interest. The sum 15: 


(a) 54000 (b) 22500 


(c) 33000 (d) 33050 
[SSC (GL) Prel. Examination, 2005] 


. At what rate per cent per annum will 32304 amount 


to 32500 in 2 years at compound interest? 


(a) 41% (b) 41% 
2 5 


(c) 419, (d) 419, 
6 3 


[SSC (GL) Prel. Examination, 2005] 


. The difference between simple interest and compound 


interest on a certain sum of money for 2 years at 4 
per cent per annum is $1. The sum of money 15: 
(a) 8600 (b) 5625 
(c) $560 (d) 5650 

[SSC (GL) Prel. Examination, 2005] 


. A sum of money invested at compound interest 


doubles itself in 6 years. At the same rate of interest, 
it will amount to eight times of itself in: 

(b) 12 years 

(d) 10 years 
[SSC (GL) Prel. Examination, 2005] 


(a) 15 years 
(c) 18 years 


. Mr ‘X’ invested certain amounts in two different 


schemes ‘А’ and ‘В’. Scheme ‘А’ offers simple 
interest (0) 12 percent p.a. and scheme ‘B’ offers 
compound interest (à) 10 per cent p.a. Interest accrued 
on the amount invested in scheme ‘A’ in 2 years was 
33600 and the total amount invested was $35000. 
What was interest accrued on the amount invested 
in scheme ‘B’? 
(а) 34800 

(c) 34000 

(e) None of these 


(b) 24200 
(d) Cannot be determined 


[SBI PO, 2005] 


. The difference between the simple interest and 


compound interest obtained on a principal amount 
at 5 per cent p.a. after 2 years is 35. What is the 
principal amount? 
(a) 515000 
(c) 514000 


(b) 310000 
(d) 313000 
[Bank of Maharashtra, SO 2006] 


7. 


What would be the compound interest accrued on 
an amount of $15000 at the rate of 15 per cent p.a. 
at the end of three years? 
(а) 87813.125 (b) $7762.50 
(c) 87762.125 (d) 311235.09375 
(e) None of these 

[IOB PO, 2006] 


. Sriram invested equal sums of money in two schemes. 


Under scheme X, the compound interest rate was 10 per 
cent р.а. and under scheme Y, the compound interest 
rate was 12 per cent p.a. The interest after two years 
on the sum invested in scheme X was 263. How much 
18 the interest earned under scheme Y after two years? 


(а) 379.0272 (b) 370.56 
(c) 376.32 (d) Cannot be determined 
(e) None of these 

[IOB PO, 2006] 


. The simple interest accrued оп an amount of $15500 at 


the end of three years is $5580. What would be the 
compound interest accrued on the same amount at the 
same rate in the same period? 


(a) 56726.348 (b) 56276.384 
(с) 36267.834 (d) 56627.438 
(e) None of these 
[Corporation Bank PO, 2007] 


. What approximate compound interest can be obtained 


on an amout of 33980 after 2 years at 8 per cent p.a.? 


(а) 7650 (b) $680 
(с) 5600 (d) $5905 
(e) 5665 


[Allahabad Bank SO, 2007] 


. What will be the difference in simple and compound 


interest (0) 12% per annum on a sum of 3960 after 
2 years? 

(a) 313.824 

(c) 320.224 

(e) None of these 


(b) 324.04 
(d) 831 


[Andhra Bank PO, 2007] 


. The simple interest accrued on an amount of 314800 


at the end of three years 18 36216. What would be 
the compound interest accrued on the same amount 
at the same rate in the same period? 
(a) 86986.1142 (b) $7042.2014 
(c) 77126.8512 (d) 38321.4166 
(e) None of these 

[Corporation Bank PO, 2006] 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


What approximate amount of compound interest can 
be obtained on an amount of 24890 at the rate of 5 
per cent p.a. at the end of two years? 


(a) 24522 (b) 24893 
(c) 3515 (d) 55205 
(e) 8501 


[LIC ADO, 2007] 
Mr Rao invests a sum of 341250 at the rate of 6 per 
cent р.а. What approximate amount of compound 
interest will he obtain at the end of 3 years? 


(a) 58100 (b) 27425 
(c) 58210 (d) 27879 
(e) 27295 


[SBI PO, 2008] 
What will be the difference between the simple 
interest and compound interest earned on a sum of 
$985 @ 14 per cent p.a. at the end of two years? 


(а) 716.408 (b) 714.214 
(c) 719.218 (d) €17.405 
(е) 719.306 


[Bank of Maharashtra PO, 2007] 
If the difference between the simple interest and 
compound interest earned on an amount (0) 15 per cent 
p.a. at the end of 3 years is 3595.35, what is the amount? 
(a) 38400 (b) 39200 
(c) 26800 (d) Cannot be determined 
(e) None of these 
[Allahabad Bank PO, 2007] 
A builder borrows 32550 to be paid back with 
compound interest at the rate of 4% per annum by 
the end of 2 years in two equal yearly instalments. 
How much will each instalment be? 
(а) $1352 (0) 51377 
(с) 31275 (4) 51283 
[SSC (GL) Prel. Examination, 2000] 
At what per cent per annum will 33000 amount 
to 33993 in 3 years if the interest 18 compounded 
annually? 
(a) 996 
(c) 1196 


(b) 1090 

(d) 1396 
[SSC (GL) Prel. Examination, 2000] 
What annual payment will discharge a debt of $1025 
due in 2 years at the rate of 5% compound interest? 
(a) 8551.25 (b) 3550.00 
(c) $560.00 (d) $560.75 
[SSC (GL) Prel. Examination, 2000] 


The compound interest оп $10000 in 2 years at 
49$ per annum, the interest being compounded 
half-yearly, is: 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


Compound Interest 18.9 
(а) 3636.80 (b) 3824.32 
(c) 3912.86 (d) 3828.82 


[SSC (GL) Prel. Examination, 2000] 
If the difference between the compound interest 
compounded every six months and the simple interest 
on a certain sum of money at the rate of 12% per 
annum for one year is 836, the sum is: 
(a) 510000 (b) 312000 
(c) 315000 (d) 59000 

[SSC (GL) Prel. Examination, 2000] 
In how many years will 32000 amount to 32420 at 
1096 per annum compound interest? 


1 
(a) 3 (b) 25 

1 
(c) 2 17 


[SSC (GL) Prel. Examination, 2000] 
What is the difference between compound interest on 
$5000 for 1 5 years at 40% per annum according as 


the interest is compounded yearly or half yearly? 
(a) 32.04 (b) 33.06 
(c) 88.30 (d) 54.80 
(e) None of these 
[SSC (GL) Prel. Examination, 2000] 


The principal that amounts to '4913 in 3 years at 


1 А 
6% рег annum compound interest compounded 


annually is: 
(a) 34096 
(c) 34076 


(b) 34085 

(d) 33096 
[SSC (GL) Prel. Examination, 2000] 
What sum lent at 5% per annum compound interest 
will amount to 3441 in 2 years? 
(a) 3390 (b) 3395 
(c) 3400 (d) 5405 

[SSC (GL) Prel. Examination, 2000] 

The compound interest on a certain sum for two years 
is $618 whereas the simple interest оп the same sum 
at the same rate for two years 15 $600. The rate of 
interest per annum is: 
(a) 1896 
(c) 6% 


(b) 996 

(d) 396 
[SSC (GL) Prel. Examination, 2000] 
The effective annual rate of interest corresponding to a 
nominal rate of 6% per annum payable half-yearly 15: 
(а) 6.06% (0) 6.07% 
(с) 6.08% (4) 6.09% 
[SSC (GL) Prel. Examination, 2000] 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


The difference between the simple and compound 
interest on a certain sum of money for 2 years at 
4% per annum is X1. The sum is: 
(а) $676 (0) 5675 
(с) 8625 (4) $700 

[SSC (GL) Prel. Examination, 2002] 


A sum of money doubles itself in 4 years at compound 
interest. It will amount to 8 times itself at the same 
rate of interest in: 

(b) 12 years 

(d) 24 years 
[SSC (GL) Prel. Examination, 2002] 


The difference between the simple and compound 
interest on a certain sum of money at 596 rate of 
interest per annum for 2 years is €15. The sum 15: 
(a) $6500 (b) 55500 
(c) $6000 (d) $7000 
[SSC (GL) Prel. Examination, 2002] 

A sum borrowed under compound interest doubles 
itself in 10 years. When will it become fourfold of 
itself at the same rate of interest? 

(b) 20 years 

(d) 40 years 
[SSC (GL) Prel. Examination, 2002] 


A sum of money invested at compound interest 
amounts in 3 years to 32400 and in 4 years to 32520. 
The interest rate per annum 15: 
(a) 596 (b) 696 
(c) 1096 (d) 1296 

[SSC (GL) Prel. Examination, 2002] 


A sum of money placed at compound interest doubles 
Itself in 5 years. It will amount to eight times itself 
at the same rate of interest in: 

(b) 15 years 

(d) 20 years 
[SSC (GL) Prel. Examination, 2002] 


A sum of money invested at compound interest 
amounts to $800 in 3 years and to 3840 in 4 years. 
The rate of interest per annum is: 


(a) 18 years 
(c) 16 years 


(a) 15 years 
(c) 24 years 


(a) 10 years 
(c) 7 years 


(a) 2 И 9 (b) 494 


(c) 5% (d) 6 5% 


[SSC (GL) Prel. Examination, 2002] 


In what time will 31000 amount to $1331 at 20% 
per annum, compounded half-yearly? 


36. 


37. 


38. 


39. 


40. 


41. 


1 
(а) 15 уеагѕ (6) 2 уеагѕ 


(с) 1 уеаг (d) 2: уеагѕ 


[SSC (GL) Prel. Examination, 2003] 


The difference between simple and compound interest 
(compounded annually) on a sum of money for 2 
years at 10% per annum 18 $65. The sum is: 
(а) $6505 (b) $6566 
(c) $6565 (4) $6500 

[SSC (GL) Prel. Examination, 2003] 


A man gets a simple interest of $1000 on a certain 
principal at the rate of 5% per annum in 4 years. 
What compound interest will the man get on twice 
the principal in two years at the same rate? 
(a) 31050 (b) 51005 
(c) 311025 (d) None of these 

[Punjab and Sind Bank PO, 2010] 


Sonika invested an amount of 75800 for 2 years. At what 
rate of compound interest will she get an amount of 
3594.5 at the end of two years? 
(a) 596 per annum 
(b) 496 per annum 
(c) 690 per annum 
(d) 8% per annum 
[Corporation Bank PO, 2010] 

The simple interest accrued on an amount of 327500 
at the end of three years is 310230. What would be 
the approximate compound interest accrued on the 
same amount at the same rate in the same period? 
(а) $11550 (0) $12620 
(с) 510950 (4) 511900 

[New Indian Insurance PO, 2009] 


Mr Duggal invested 320000 with rate of interest (0) 
2096 per annum. The interest was compounded half- 
yearly for first one year and in the next year it was 
compounded yearly. What will be the total interest 
earned at the end of two years? 
(a) 58800 (b) 39040 
(c) 38040 (d) 39800 

[United Bank of India PO, 2009] 
In how many years will a sum of $800 at 10% 
per annum compound interest, compounded semi- 
annually becomes 3926.10? 


(а) и (b) 5 
() 24 (d) 2} 
3 2 


[SSC (GL), 2010] 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


Kruti took a loan at simple interest rate of 6% in the 

first year with an increase of 0.596 in each subsequent 

year. She paid interest of 33375 after four years. 

How much loan did she take? 

(а) $12500 (0) $33250 

(с) 15800 (d) Cannot be determined 
[Dena Bank PO, 2008] 

A sum of money placed at compound interest doubles 

Itself in 4 years. In how many years will it amount 

to four times itself? 

(a) 12 years 

(c) 8 years 


(b) 13 years 
(d) 16 years 

[SSC (GL), 2011] 
A sum of 712,000 deposited at compound interest 
becomes double after 5 years. After 20 years, it will 
become: 
(а) 348,000 
(c) $1,90,000 


(b) 396,000 
(d) 31,92,000 

[SSC (GL), 2011] 
If the difference between S.I. and CI for 2 years on 
а sum of money lent at 5% 18 $6, then the sum 15: 
(a) 32200 (b) 32400 
(c) 32600 (d) 32000 

[SSC (GL), 2011] 

A sum of money at compound interest doubles itself 
in 15 years. It will become eight times of itself in: 
(b) 48 years 
(d) 60 years 

[SSC (GL), 2010] 
A person takes 310,000 loan at the rate of 10% interest 
compounding yearly for the period of 4 years. How 
much interest he has to pay? 
(а) 54,371 (b) 34,581 
(c) 314,641 (d) 34,641 


(a) 45 years 
(c) 54 years 


[UPPCS, 2012] 
Rohit invested some amount at the rate of 6 per cent 
pa and at the end of 3 years he got $8730 simple 
interest. How much compound interest he will get on 
same amount and same rate of interest after 2 years. 
(a) 75820 (b) 75949.60 
(c) 85900 (d) 75994.60 
[Syndicate Bank PO, 2010] 
If the compound interest on a certain sum of money 
for 2 years at 5% is 7328, then the sum is: 
(a) 33000 (b) 33600 
(c) 33200 (d) 33400 
[SSC, 2014] 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


Compound Interest 18.11 
A man borrows money at 396 per annum interest 
payable yearly and lend it immediately at 5% interest 
(compound) payable half-yearly and thereby gains 
3330 at the end of the year. The sum borrowed is: 


(a) 317,000 (b) 316,500 
(c) 715,000 (d) 316,000 

[SSC, 2014] 
If the compound interest on a sum for 2 years at 12 E 90 


per cent is $510, the simple interest on the same sum 
at the same rate for same period of time is: 


(a) 3400 (b) 3450 
(c) 3460 (d) 7480 

[SSC, 2014] 
The compound interest on®5,000 for 3 years at 10% 
per cent will amount to: 
(a) 81,654 (5) 81,655 
(c) 81,600 (4) 51,565 


[SSC, 2013] 
What sum will givex244 as the difference between 


simple interest and compound interest at 1096 in kt 
years compounded half-yearly? 2 
(а) 340,000 (b) 336,000 
(c) 332,000 (d) 328,000 

[SSC, 2013] 
A sum 08 3,200 invested at 10% per cent compounded 
quarterly amounts (03,362. Compute the time period. 


(a) 5 year (b) 1 year 


(c) 2 years (d) = year 

[SSC, 2013] 
If a sum of money compounded annually becomes 
1.44 times of itself in 2 years, then the rate of interest 
per annum is: 
(a) 25% 
(c) 21% 


(b) 22% 
(d) 20% 

[SSC, 2013] 
An amount of money at compound interest grows 
up to 33,840 in 4 years and up to 33,936 in 5 years. 
Find the rate of interest. 
(a) 2.5% (b) 2% 
(c) 3.5% (d) 2.05% 

[SSC, 2012] 

A sum of money at compound interest amounts to 
thrice itself in 3 years. In how many years will it 
be 9 times itself? 
(a) 9 
(c) 6 


(b) 27 
(d) 3 
[SSC, 2012] 
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58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


Sita deposited 25,000 at 10% simple interest for 2 
years. How much more money will Sita have in her 
account at the end of two years, if it is compounded 
semi-annually? 
(a) 850 

(c) $77.50 


(b) 340 
(d) 385.50 
[SSC, 2012] 

If a sum of money placed at compound interest, 
compounded annually, doubles itself in 5 years, then 
the same amount of money will be 8 times of itself in 
(a) 25 years (b) 20 years 
(c) 15 years (d) 10 years 

[SSC, 2011] 
The compound interest on 36250 at 12% per annum 
for 1 year, compounded half-yearly 16: 
(а) $772.50 (0) $772 
(с) $672.50 (4) $672 

[SSC, 2010] 
A sum of money lent at compound interest amounts 
to $1460 in 2 years and to $1606 in 3 years. The 
rate of interest per annum is: 
(a) 1296 (b) 1196 
(c) 10.596 (d) 1096 

[SSC, 2010] 
A sum of money, deposited at some rate per cent 
per annum of compound interest, doubles itself in 4 
years. In how many years will it become 16 times 
of itself at the same rate? 
(a) 16 (b) 12 
(c) 10 (d) 8 

[SSC, 2010] 
What is the difference between the compound interest 
and simple interest on $4000 at 5% per annum for 
2 years? 
(a) 10 
(c) 20 


(b) 11 
(d) 100 

[SSC, 2010] 
The simple and compound interests on a sum of 
money for 2 years are 38400 and 38652 respectively. 
The rate of interest per annum is: 
(a) 696 (b) 7.596 
(c) 996 (d) 4.596 

[SSC, 2010] 

Raghu invested a certain sum in Scheme X for 4 
years.Scheme X offers simple interest at 12 per 
cent pa for the firsttwo years and compound interest 
(compounded annually) at 20 per cent pa for the 
next two years. The totalinterest earned by him after 
4 years is 11016. What was the sum invested by 
Raghu in Scheme X? 


66. 


(а) $17400 (b) 418400 
(c) €16200 (d) €11400 
(e) 29400 


[IBPS PO/MT, 2014] 


What 1s the difference between the simple and the 
compound interest on 37,300 at the rate of 6 per 
cent p.a. in 2 years? 


(a) 329.37 (b) 326.28 
(c) $31.41 (d) 323.22 
(e) 321.34 
[IBPS PO/MT, 2012] 
Directions: In this, question is given followed by 


data in three statements I, II and III. You have to study 
the question and the data in statements and decide the 
question can be answered with data in which of the 
statements and mark your answer accordingly. 


67. 


Ш. 


68. 


69. 


What is the rate of interest percent p.a.? 


Statements: 


. The difference between the compound interest and 


simple interest earned in two years on the amount 
invested 18 $100. 


. The amount becomes 719,500 in three years on simple 


interest. 


The simple interest accrued in two years on the same 
amount at the same rate of interest is 23,000. 


(a) Only I and II 
(b) Only I and III 
(c) Only II and III 
(d) Only I and either II or III 
(e) None of these 
[SBI Associates Banks PO, 2011] 


The simple interest accrued on a certain principal 
is 32,000 in five years at the rate of 4 percent p.a. 
What would be the compound interest accrued on 
the same principal at the same rate ш two years? 
(a) 8716 (b) $724 
(c) $824 (d) $816 
(e) None of these 

[Corporation Bank PO, 2011] 


Sonika invested an amount of $5800 for 2 years. 
At what rate of compound interest will she get an 
amount of $594.50 at the end of two years? 


(a) 5 Percent Pa (b) 4 Percent Pa 
(c) 6 Percent Pa (d) 8 Percent Pa 


(e) None of these 
[Corporation Bank PO, 2010] 


70. What would be the compound interest accrued оп 


71. 


an amount of 37,400 @ 13.5 per cent ра. at the 
end of two years? (rounded off to two digits after 
decimal) 

(a) 32,136.87 

(c) 32,032.18 

(e) None of these 


(b) 32,306.81 
(d) 32,132.87 


[Indian Bank PO, 2010] 
If the compound interest accrued on an amount of 
314,500 in two years 15 $4676.25, what 18 the rate 
of interest per cent p.a.? 
(a) 11 (b) 9 
(c) 15 (d) 18 
(e) None of these 

[IDBI Bank PO, 2009] 


72. 


73. 


Compound Interest 18.13 
What would be the compound interest accrued on 
an amount of 28000 at the rate of 15 per cent p.a. 
in three years? 
(а) 24283 
(c) 34167 
(e) None of these 
[Oriental Bank of Commerce PO, 2009] 
Manisha invests an amount of 339,300 for 4 years 
atthe rate of 4 per cent p.a. What amount of 
approximate compound interest will she obtain at 
the end of 4 years? 


(b) 24051 
(d) 24325 


(a) 56,675 (5) 56,650 
(c) 56,288 (d) 56,356 
(e) 56,450 


[NABARD Bank Officer, 2009] 
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EXPLANATORY ANSWERS 





Exercise- | 





1. (a) Here, = 8000, t = 3 and R = 5. 


t 3 
Amount = P 1+^_ = 8000 [Зз 
100 100 





3 
— 8000 21) 8000х21х21х21 
20 20x20 


= $9261. 
Nikita will get $9261 after 3 years. 


2. (c) Here, P = 2000, = 5 and t = 2. 


E 
ema] mi] 


= 2000 шы 1| = 2000 х CHE = 3205. 
400 400 





3. (a) Here, Р = 1000, А = 1331 and t = 3. 


A l/t 
P = 100 (4) -1| % p.a. 
1/3 
= 100 шон —1|% p.a. 
1000 


3х- 
үз 1 
100 1| =100 x = 10% p.a. 
10 10 





4. (b) Here, А = 9261, t = 3 and R = 5. 


p-_4 ВЫ 





_ 9261x20x20x20 
21x21x21 


= $8000. 





5. (b) Here, Р = 10000, А = 20 and t = >. 


R 2t 
СІ = Р [i+ | -1 
100х2 


3 
2х- 
ооо 49. *—1 
100x 2 


CE 











= 10000 (TT ) 


10х10х10 


_ 10000 х 331 — 23310. 
1000 


6. (b) Let €x be the sum. Then, 


4 үз 51ү 
6632.55 = x| 14 =х| — 
2x100 50 


х. 6632-55х50х50х50 22) 
51551551 








7. (а) Here, P = 12000, R = 20 and t = Z 


4xt 
СТ=Р||1+ К 1 
100х4 


4x 
20 73 
- 12000 í + ) zj 


ү 12000 x1261 
= 12000|| 14 zs 
20 20x20x20 


= $1891.50. 














8. (а) When compounded half-yearly: 


Here, Р = 800, = 20 and t = 1. 





п} 800х 21 
= 800 —=1|= = $168. 
10 10х10 
When compounded quarterly: 
Here, P = 8000, = 20 and t = 1. 











21Y 800 х 34481 
= 800 dte 
20 20x20x20x20 
= 172.40. 
Difference = 3(172.40 — 168) = 34.40. 


600 x10 x1 
9. (b) SI = 2 = 560. 
100 


10 №" 
CI = 600| | L+ ——| -1 
100x2 


Ў, 
= 600|| 21) ОЕ аса 
20 20х20 





Difference = 3(61.50 — 60) = $1.50. 
10. (b) Let the time be ¢ years. Then, 


t t 
882 = во [1+ 2 | и. 
100 800 20 

21\ (21Y 

=> |— | =| — 

20 20 

— t=2 years. 

11. (a) Неге, P = 1875, К, = 4 and R, = 8. 


а-Р 2 rea 
100 100 








І 

эн 
Оо 
EE 
сл 
Frid 
AUN 
= 
+ 
Ha 
S|» 
о 
Ss 
PAS 
= 
+ 
m 

5 |= 
© 
Se 
| 

= 
и 


= 1875 ad 
25. 28 
< 1875х77 = 9231. 
625 


12. (b) Here, P = 5000, R, = 2, R, = 3 and К, = 4. 


Amount after 3 years 
-Р|1- Ri 1+ 5: Вэ 
100 100 100 
2 3 4 
- 1- 1+ 1+ 
s000( F = a 


= 5000 x 51 103 26 
50 100 25 


= 75463-12. 








13. (c) Let, $Р be the required sum. 


Then, 15916.59 = Р|1+-2- 1+2 {1+1 
с шэн 100 100 100 


103 102 101 
= Р х х К 

100 100 100 
_ 1591659 x100 x100 

103x102x101 
= 315000. 











2 —х5 
14. (b) CI = 800 ur ыы 


Compound Interest 





= 800 21х21х41 ile 800 x 2081 
20 x 20 x 40 16000 


= $104.05. 
10 Y x10 
15. (c) We have, 6352.50 - 2223 1+ 
11) (21 
= P Sce — 
10 20 


_ 6352.50х10х10х20 
11х11х21 


2 
16. (c) We have, CI - SI = BE | 2 | «x R 
3 14100 100 


2 
= 11324-05 — SI = SLf +3 2 
3 | (100 100 


_ SI| 1460 | 6157 
3120х20| 1200 





= $5000. 




















14-91 ] st = 1324-05 
1200 


gy = 1324:05%1200 — оу 
1261 





RxSI 
200 


17. (b) We have, CI - SI = 








18.15 


RxSI R 4 
= = 1+— | = 80| 1+—— 
= СІ= 81 + 8| 5) | 23 


200 


[Here, R = 4 and SI = 80] 


4:999. ee Bo: 
50 





18. (a) We have, 

















а 
200 
= 60.60 е 
200 
в 0:60х200 _ „ш 
60 
19. (b) We have, 
cr- sr= ESI us 105 -100 EUM 
20 200 
— R = 10. 


2 2 
Also, CI - SI = P| £ = 105 — 100 = P| 10. 
100 100 


= P = $500. 
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20. (c) We have, 


R 2 4 2 
CI - SI = P| — | -1250| — 
100 100 


[Here, P = 1250 and R = 4] 
1250 








- = 22. 
15х25 
21. (a) We have, 
CI-SI- RxSI 7х200 
200 200 
[Here, R = 7 and SI = 200] 
= $7. 


22. (b) We have, 


R РА 
I-SI-P|— 
а (55) 


2 
э р > 
2 (100 


_ 3x20x20 


Hee, CI-SI- i and К = s 


= $600. 





к ү RY 
23. (c) We have, CI - SI = P|} — | +3| — 
100 100 


зү ac 
> 2727=Р||——| +3| — 
100 100 


[Here, CI — SI = 27—27 and R = 3] 
27 +2700 
100x100x100 
27-27х100х100х100 
> Р- 
2727 
= $10000. 
24. (a) We have, 


ан 








[Неге, Р = 8000 and R = 5] 


= 8000) 125 + 7500 | = 


100 x 100 x 100 


25. (b) Here, n = 3, t = 3 and т = 2. 
The given sum will become 9 times itself in mt, 1.е., 
2 x 3 = 6 years. 
26. (b) The required rate per cent is 
R = 100[(n)'^ — 1] = 100[(16)!^ — 1] 
[Here, n = 16 and 1 = 4] 
= 100(2 — 1) = 100%. 


27. (а) Here, x = 12960, y = 13176, А = 2 and В =3. 


1В-А 
R= (3 zl x 10094 
x 


= [B6 1| x 100% 
12960 
НЫ № 
12960 
1 


4 
—9$ or 1-% 
3 3 





28. (с) Here, x = 650, y = 676, A = 1 and В = 2. 


1/В-А 
-. Rate of interest(R) = B 4| x 100% 
x 


| 
Oo | 
oo 
aja 
Solo 

| 

= 


| x 10096 


= 26 y 100% = 4%. 
650 


4 
650 = Pi 1+ > P 
100 


29. (a) Here, P = 1260 and R = 10. 
Annual instalment 
2 Р Е 1260 


~ ( 100 „(100 1 100 (100 : 
100+) (100-8) 110 (110 
1260 110 110 


E -1260х---х = #726. 
100/1, 100) 100 210 


110, — 110 


650x25 





- 3625. 














30. (d) Increase % = (pav = 12.5% 





Height after 2 years = 64 х С + 


= 81cm. 


31. (b) x (4222: >2x Or 6 -2 
100 5 





3 
15 
- 4000x| 1+ 
32. (а) Ваапсе 1 | 255) 
2 
— 41500x| 1+ 2 -1500x| 1+ 15 
2х100 2х100 


jose] 
= 312325. 


33. (b) Let, r% be the rate and n years be the time. 








Then, 4320 = 3000|1+—— 
100 


е 329 рои 
100 3000 





ni2 
1+——| ea =12 
100 


In : years, 73000 will amount to 


n/2 
3000|1-—— | = 3000 x 1.2 
100 


= 83600. 
34. (a) Let A's share = х 
B's share = 3(3757 — x) 
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Т 9 
(+) =(3757 e xy ээ: 
100 100 
2 
x = (3757 —x) 13) 
10 


121) 3757x121 
x| 1+— |= 
100 


375x121 
221 
= 32057 


„ B's share = (3757 — 2057) = 31700. 





EXeERCISE-2 
(Вл5Ер ON Memory) 





1. (c) Let the sum be &х 


2 
xac. | 24500 e) 
100 
4 
+) = 6750 
100 


RY 6750 
ppc quiete 
100) 4500 
































2 
үке ЭР гсэн -40) 
100 99 2 
(1) апа (2) 
4500 3 3000 
xX 
2 
2 (с) —|1+ R 2500 1250 625 
100 2304 1152 576 
R 25 R 1 
>1+ 
100 4 100 24 
R- 25 dl, 
24 6 6 
3. (b) Let the sum Бе $100 
SI = 100x2x4 2 
100 


4° 
CI = 100] 1+—— | -100 
100 


21993 28.29 100 
25 25 


_ 100x51 204 
25x25 25 





easte get 
25 25 


If the difference is $4 1 
25 


then the sum = $100 
If the difference is $1, then 


100 x 25 


the sum = = 625 





. (b) Let the money invested Бу M,. in scheme ‘A’ be IK 


Money invested in ‘В’ = (35000 – К) 
Кх12х2 
100 
K= 3600x100 
12x2 
= 35000 – K = $20000 
Interest accrued in scheme ‘В’ 


2 
=20000| [1+9] -1 
100 
= 20000 x 21—100 = 4206 
100 


= 3600 


= $15000 





. (©) In case of simple interest, the total interest for two 


years is (5 + 5 =) 10% of the principal amount, whereas 
at conpound interest the total interest for two years is 


5x5 ол 
5+5 + 300 10.25% of the principal amount. 


Hence we can conclude that 335 is (10.25 — 102) 0.25% 
of the principal amount. 

Hence the required amount 

_ 35x100 


= = $14000 
0.25 
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7. (a) The required interest 


ву 
-15000| 1-- — | —15000 
| s) 


= 15000 x 223x23 ау 
20x20x20 
= 15000 x0.520875 = $7813.125 
8. (c) Under the scheme X, the interest obtained is 


10x10 








[1o 104 -Jns of the sum. 


Whereas under the scheme Y, the interest obtained is 
12x12 





(2+12+ -2544 of the sum. 


Now, 21% of the sum = $63 


63 
25.44% of the sum = a ON = $76.32 


5580x100 _ 
15500х3 


After compounding 12% for 3 years, the equivalent rate 
of simple interest = 40.492895. 


Now, (12 х3 =) 36% = 5580 


9. (b) Rate of interest = 1296 





5580 
40.4918% = F x 40.4928 = %6276.384 


Remember that at the rate of 12% the difference in SI 
and CI after 3 years = 40.4928 — 36 = 4.4928% of the 
principal. 

10. (b) Equivalent % interest for compound rate of interest 
of 8% for 2 years 


2 


—2х8+-5— =16.64% 
100 


So, interest = 16.64% of 3980 = 665 
11. (a) Required difference = 12% of 12% of 960 
-12 „12 x960 =713.824 
100 100 
12. (c) We know Rate % 
_ Interestx100 — 6216x100 
14800 x3 


Now the required compound interest 


=14% 





Amount x Time 


14 Y 
214800 x| 1+ — | —14800 
100 


= 17126.8512 


13. (e) 5% rate of CI for 2 years =5х2+220 





= 10.25% rate of SI for 1 year. 
10.25% of 4890 = 10% of 4890 + 0.25% of 


4890 = 489 + 0.25 x 48.9 = 489 + = = 501 


3 
14. (d) CI 429) +) 4| 


[ 3 
-41250 ge -1 
50 
53х53х53-50х50х50 
50х50х50 


-41250 





-41250 








148857-125000 
125000 


_ 41250 x 23877 
125000 
15. (e) We know that for 2 years the difference in CI from 


SI is due to interest on interest of first year. That is, the 
difference 


= 14% of 14% of 985 
_ 14x14 985 
100х100 


16. (a) Simple interest equivalent to compound interest for 
3 years @ 15% 18 calculated as follows: 


=$7879 


= 319.306 


Еог 2 уеагз 
2. 


-2х15-12--30-2285-3225 
100 


32.25х 15 
100 

= 47.25 + 4.8375 = 52.0875% 
% difference in CI and SI 

= 52.0875 —15x3 = 7.0875% 

=» 7.0875% of amount = 595.35 


595.35 х100 
7.0875 
17. (а) Let each instalment be 3x 


Piast) ui (2) 
х = + > = Eur. ЦӨЭ * 
| 100 1 X26 


2 
Similarly, Р, = 2) ex 


= 
25 og am. OSS ры 
26 26 


x = $1352. 


For 3 years =32.25 +15 + 


Amount = = $8400 





2550х26х26 
25х51 





R 3 
18. 3993 = 3000 | 1+ — 
8. (0) 399 | | 


1331 к ү кү (11) 
=|1+ => |1+ = 
1000 100 100 10 

R 1 





R ll 


> 1+ = 1+ 
100 10 100 10 





19. 


20. 


21. 


23. 


24. 


25. 


Ronk 
100 10 
>R=10. 


(a) Let instalment = x 


2 
201,,(201 y 1025 
21 21 
ex 1253 29 4025 
21 21 
_ 1025x21x21 
20х41 








= $551.25. 


RY 2y 
(b) 4-Р|14-2-| = 10000| 1+—— 
100 100 


= 10000 x я 
50 50 50 50 
= $10824.32 
Compound Interest = $10824.32 — $10000 
= $824.32. 


(a) Compound interest in one year 


2 
ря 
100 


2 P8095 5-309 








2500 2500 
Simple interest in one year = шаг. m 
100 25 
Then, 309 Р 3 Р-36- 309P -300P _ 
2500 25 2500 
= — P=36 
2500 
36 x 2500 
9 
= $10000. 


(e) Required difference 


3 3/2 
= 5000 [ 14.2. | -5000(14-2- 
100 100 


= 5306.04 — 5252 = 354.04. 


3 
(a) Р|1--22-| = 4913 
400 





=> P = 4913 x 16 16. 16 = 4096. 
17 17 17 
sie | 441 
(©) 100) ` 
20,20 2520) 


> P=441 x 
21 


26. 


27. 


28. 


29. 


30. 


Compound Interest 


RY 
(c) 2023 = Р = 618 


PxRx2 
100 
Solving these equations, we get R = 6. 


- 600 





103 5 103 
100 100 


2 
3 
(а) оо) = 100 х = 106.09. 
100ү 
(c) Sum = Difference (=) 
R 


100 Y 
Sum = | — | = $625. 
R 


R 4 
1---| =2 
100 


12 12 
R 
Ped =8 or 1+0. = 8Р. 
100 100 


(c) Let the sum be P 


2 
pas 5 Р Px2x5 _ 15 
100 100 





. Р = $6000. 


31. 


32. 


18.19 


(b) Let the sum be Р, rate be r% and required time be 


t years. 
Then, from the equation, 


R 10 R 10 
2P-P 1+— 1+— 22 
| Z) n | 2) 


кү в 19 
Аваш, а= r(i | 01,:4--51| 4 c 
100 


2422? Or, 


e 

я 

N 
SiE 


t = 20 years. 


RY 
= P| 1+— 
(a) 2400 ^ rJ 


R 4 
2520 = P| 1+—— 
100 


Equation (1) + Equation (2), gives 


142) 
2400 ( 100 


2520 | mE: ё 
100 





(1) 


5212) 
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n $-—R о, 204+ Ê =21 112.4x112.4x112.4 
Фу = 27500 —100х100х100 
100х100х100 
В = 5% 
34. (c) Interest on $800 is 740 (after 1 year). 5 
35. (a) Let time be n years = 27500 1420034.624 + 1000000 
10 №" Ї 1000000 
1.е., 1000 ЦЭ = 1331 ч 
100 — 47500 шон 
TOY" 1831 (11ү | 1000000 
95 (10) 1000 |10 = 27500 x 0.42 
1 = $11550 
9n цан ae gre 2 yea. 40. (b) When interest was compounded half-yearly then 
2 2 О 
36. (d) Sum = Difference 1) = 65( 2) Ax cu 
R 10 


= 65(100) = 26500. T = 2 units for 1 year 


37. (d) Principle — EUM: 35000 


5x4 2 
= 200001 + а ! + x] — 20000 
5 100 100 


2 
Compound interest — immo (14:2. 4| 


Accumalated interest in 2 years 


fs - [sonos Tr - 20000 
= 10000 x ^^ #1025 10 10 5 
100 


— 29040 — 20000 


ry = 79040 
38. (a) 594.5= 5800|| 1+— | |-l | | 
100 41. (а) Rate of interest = 10% per annum. So, rate of interest 


for half-yearly = 5% 














2 
594.5 r T 
= 1-8 
5800 (942) 1 Therefore, А = pl ER) 
100 
2 
r T 
0.1025 + 1 = 542) 926.10 = 800 252) 
100 100 
2 Т 
1.1025 = CVE 926.10 = goo 0999 
10000 100 
1.1025 x 10000 = (100 + 7? (21 
26.10 = 
11025 = (100 +r)? ME 909 20 
(105)? = (100 +)? 926.1х10 _ (21) 
105 = 100 +r 8000х10 (20 
- 50 " 
is $.1.х100 ar (21) 
39. (a) R = > 8000 20 
PxT Н r 
_ 10230100 _ 15 ду, Ёл (=) = (=) 
= т e 0 .Ч. 
27500х3 id à 
; Hence, time — 3 half-years 
СІ = P (ie = d 
100 = 25 years 
124 Y 42. (a) Suppose the principle is &х. 
= 27500 (1424) -1 
Ч 6 65 70, d = 3375 
100 100 100 100 


3 
1124 
= 275001 | —— | -1 X 2 
( 100 | mies 3375 


43. 


44. 


45. 


46. 


47. 


48. 


_ 3375x100 
27 
= $12500 
? | 4х 054 
(c) Required time = ———— = 8 years 
log2 


(d) 4 = 148) 
100 





Hence, the principal will become 16 times in 20 years. 
= (16 x 12000) 
= $1,92,000 


2 
(b) Difference = Fr 
100 


„Рх5х5 
10000 


= 25Р = 6000 





P= Ша $2400 
25 
(a) It becomes 2 times in 15 years. 
It becomes 4 times in 30 years. 
It becomes 8 times in 45 years. 
(d) Required interest 


10 Y 
10000| 1-- — | —10000 
100 





4 
310000 x 19 10000 
10000 


= %(14641 — 10000) 
= 54641 
8730x100 
(d) Principle = 27205109 — 48500 
6х3 


Compound interest 


6 2 
= 48500 ( + 18) x ] 
100 


— 48500 x 0.1236 
= 75994.60 


Compound Interest 


49. (c) Let the principal be $Р. Then, 


des 








a 44 








зов p41)  p( 441-400 
400 


400 


_ 328x400 
41 


Р ‘3200 





50. (d) Let the amount borrowed be &x. 


XX3 3X 


Interest to be paid = X —— =? 


100 100 


Case II, 
5 
Rate = 20 per half-year 


Time - 2 half-years 


222 





| 
= 
им 
— 
+ 
N 
oju 
о 
Хь 2 
> 
- 
ju ee] 
| 
= 
oe = oer 
CaN 
= 
+ 





[47 1681 
EX -1| эх 
40 1600 


d 81x 
=х 2g 

















1600 1600 
Difference = Bx eee 
1600 100 
_ 81х-48х -z 33x 
1600 1600 
33x 2330 
1600 
а 1600х330 —16000 





51. (d) Let the principal be =P 











1 2 
510=Р 1+ | 1 
8 
2 
510=Р 4 1 
8 


=> 510=P H) 











A 
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- 3936-3840 96 
510-Р 81-64) 17Р P Е 
64 3840 3840 
96 
510х64 > R= x100 = 2.594 
Р- = $1920 3840 ^ 
T 
SI = Principal x Time x Rate 57. () 4-Р 1-5 
100 100 
21920х2х25 . 80 RY 
100 x2 => 3-114-- 
100 
T 3 . . 
Оп squaring both sides, 
52.  ci-P [14 | -1|-5000 [1+9 | -1 QE 
100 100 RY 
3 9 = |! + 
11 5000х331 
= 5000 1 = $1655 : . 
0 ( ) | 1000 Clearly, the required time = 6 years 
58. (c) Rate = 5%, Time = 4 half-years 
3 3 
53. (c) Difference = P S 4 Шш RY 
1000000 10000 2 Cl=P||1+— | -1 
100 
244 =P 125 + 2 | s M 
1000000 10000 = 5000 (+) =] 
100 
айшын (ae) 
244 x 1000000 H soo: =- Г | 
- pes = 32000 
шэг — =%1077.5 
T 41 
100 3200 400 SI- = #1000 
1681 (41]" лү y 100 
— =| — — | =| = Difference = 1077.5 — 1000 = 377.5 
1600 \40 40 40 ME 
1 59. (c) Let the principal be $1. 
4-2 t year T 
2 жерь 
100 
к ү кү 5 
55. (d) 4=P|1+— < 1.44P=P|1+— R 
100 100 => 2=1|1+—- 
100 
RY ; ; 
(1.2)? =| 1+ Cubing both sides, 
100 5x3 
3 R 
> 1+ =12 © R=0.2%100=20% 5 (x 
100 Е 
ву zy (o) 
56. (a) 4 -Pi+ б; 100 
100 Time = 15 years 
4 12 
3840- P [y iie eO) 60. (а) R=—%=6% 
100 2 
1 Т = 1х2 = 2 half-yearly 
ззб= Р(1+ е] -40) 6 Y 
100 Interest = 6250 ur -1 
Dividing equation (2) by equation (1), we have 








Dion 2 
3946 2... оду E а _ 6250) 0967-0100) 
3840 100 100 3840 10000 


61. 


62. 


63. 


= 6250 x (106 + 100) (160 — 100) 


(206х6) _ 6250х1236 
10000 10000 


(d) Let the amount be A and the rate of interest be r% 
Then, 


2 
AL 14 — | =1460 (1) 
100 





= 6250х =$772.50 


3 
Aig.) 21606 e) 
100 


On dividing eqn. (1) by eqn.. (2), we get 
r 1606 
+ Е 


100 1460 


r 1606 1 146 1 
100 1460 1460 10 


r= 10% =10% 














(а) Let the amount be A, rate of interest be rand the 
required time be г years. 


Now, according to the question, 


ia e) 


4 DÉC ‘ (2) 
= (2) ur 


Now, putting the value of 2 from Eqn. (1) in Eqn. (2), we 
get 


4x4 t 
Е 
100 100 
=> (= (4х 4) = 16 years 
(а) Compound amount 


5 2. 
-4000| 1+—— | = 4410 
100 


4000x 5x2 
100 
Compound interest 2 4 — P 


= %(4410 — 4000) = 3410 
Difference in CI and SI 

= 410 - 400 = #10 

Quicker Method: 


Simple interest — = 8400 


64. 


65. 


66. 


Compound Interest 18.23 





2 2 
Difference - Sum r = 4000 5 
100 100 


а 
400 


(a) Quicker Method: 
For 2 years 


200 x Rate 


"7 Simple interest = x 
Rate (Rate + 200) 





8400 = 200r 
r(r + 200) 


х 8652 





= 8400(7° + 200r) = 8652 x 200r 





84007? = (8652 — 8400) x 200r 


=> 42r = 252 
zr = 6% 


(с) Let the sum of money invested by Raghu be $Р. 
Then, 


2 
Pxl2x2 el ale -1l=11016 
100 100 
24P 6) 
or,  — +P 1: 211016 
100 5 








o л EE > фу 
100 25 
ИИ. 
100 


ог, 68Р = 11016 $100 


рР=}1010*100 ГТ 


рхгхї 7300х2х6 _ 














b) 51- 876 
e 100 
2 2 
CI = 7300| [1-6 112 7300| [ 23 
100 50), 
-7300| 2802—2500 | 7399 x 309 _ 902.28 
2500 2500 


Difference = 902.28 — 876 = 26.28 
Quicker Method: 
СЇ- erer Zs - (6+6) 
100 


=12.36 -12 = 0.36% 
= 0.36 per cent of 7300 = 26.28 


18.24 Chapter 18 























* 2 
68::00 Principal ee x100 Бо ср 
Time x Rate 5800 100 
2 
~ 2000x100 сайр 2 м 
х4 5800 100 
Compound Interest 
| > ———1.05-1 
SF Rate | * 100 
= Principal] | 1 -1 » 
100 0.05 r=5% 
100 
4 2 
=1000 (542) zj 13.5 Ү 
100 70. (d) С1-7400)) 1+ == | -1 
2 
-1000 (2) zl = 7400 [1.288225 — 1] 
= 7400 x 0.288225 = 2132.87 
10000551 _ 5344 Ww: 
625 72. (c) Amount =s0o0(1+ 13.) 
| 100 
шаа siepe 4 20-3ү 23 23. 24 
- 8000 = 8000 x <= xx 
20 20 20 


2 
> завея) 4| = 23 x 23 x 23 = 12167 
100 CI = 312167 — 8000 = 34167 


Logarithms 








INTRODUCTION 


Logarithm, in Mathematics, is the ‘exponent’ or ‘power’ 
to which a stated number called the Расе, is raised to 
yield a specific number. For example, in the expression 
10? = 100, the logarithm of 100 to the base 10 is 2. This 
is written as Іор, 100 = 2. Logarithms were originally 
invented to help simplify the arithmetical processes 
of multiplication, division, expansion to a power and 
extraction of a ‘root’, but they are nowadays used for 
a variety of purposes in pure and applied Mathematics. 


Logarithm 


If for a positive real number (а # 1), a" = b, then the 
index т is called the logarithm of Р to the base a. We 
write this as 

logb = т 


‘log’ being the abbreviation of the word ‘logarithm’. Thus, 
a" = b © log b=m 

where, a" = b is called the exponential form and log b 

= m is called the logarithmic form. 


Illustration 1: Refer to the following Table 





Exponential form logarithmic form 





35 = 243 108,243 = 5 
2* = 16 105,16 = 4 
3°=1 108.1 = 0 
gis = 2 1 
109,2 = — 

8, 3 





LAWS OF | ОСАКГТНМ5 









1. Product formula 


The logarithm of the product of two numbers 
18 equal to the sum of their logarithms. 
i.e., log, (mn) = log m + log n. 
Generalisation: In general, we have 
log, (тпр...) = 105 т + log n + log, p + log 4 
des 
2. Quotient formula 
The logarithm of the quotient of two numbers 
18 equal to the difference of their logarithms. 


i.e., log, (z) = log т — log n, 
n 
where, a, m, n are positive and a # 1. 
3. Power formula 
The logarithm of a number raised to a power 
18 equal to the power multiplied by logarithm 
of the number. 
i.e., log, (m") = n log, m, 
where, a, m are positive and a # 1. 





3. Base changing formula 


log, m = 


where, m, n, a are positived and n + 1, a #1. 
4. Reciprocal relation 

log,a х log b = 1, 

where, a, b are positive and not equal to 1. 





5. Тора = 
5 log, b 


а = x, where, a and x are positive, a # 1. 
If a > 1 and x > 1, then log, x > 0. 


If 0 « a « 1 and 0 « x < 1, then log, x > 0. 


юю мл «© 


. If0<a<1 and x > 1, then log, x > 0. 





10. If a » 1 and 0 « x « 1, then log, x « 0. 





19.2 Chapter 19 


SOME USEFUL SHORTCUT METHODS 


| апа the other is base 10. The logarithms to base е are 
1. Logarithm of 1 to any base is equal to zero. called natural logarithms. The logarithms to base 10 are 
i.e., log 1 = 0, where a > 0, a # 1. called the common logarithms. 








2. Logarithm of any number to the same base is 
1. 


log,,10 = 1, since 10' = 10. 
log,,100 = 2, since 10° = 100. 

Іов 10000 = 4, since 10* = 10000. 
log 0.01 = —2, since 107 = 0.01. 
log, 0.001 = —3, since 10? = 0.001 
and, 108,,1 = 0, since 10° = 1. 


i.e., log а = 1, where a > 0, a #1. 








Common Logarithms 


There are two bases of logarithms that are extensively 
used these days. One is base e (e = 2. 71828 approx.) 




















ЕхЕВСІЅЕ- | 
1. Find log,, 3.375. 8. If 0 <a € x, the minimum value of log x + log. a is: 
(a) 2 (b) 3 (a) 1 (b) 2 
(c) 5/2 (d) 17/2 (c) 3 (d) 5 
2. If x = log, а, y = log, 2a and z = log, За, find yz 9. If logx _ logy logz ‚ then xyz 2 х“. ур. z 
(2 - x). b-c c-a a-b 
(a) 1 (b) -1 m хэс . у?“ . 2% = 
(c) 2 (d) -2 (a) 1 (b) 0 
(c) 2 (d) None of these 
3. logx ur logz ES logz find ху. 10. 1982—1082 е yes Г 2108х—08у — 
1+т-2т п+1-2т п-1-2т ^ (а) 0 (6) 2 
(а) 2 (b) -1 (c) 1 (d) None of these 
(c) 4 (d) 1 
uae TE 11. If log, [98 - үх? 12x 436] = 2, then x = 
4. If log кот 5 Mor + logy), then 33 = (а) 4 (5) 8 
(с) 12 (4) 4,8 
(а) 20 (5) 23 12. If x = log, bc, у = log, ca, 2 = log, ab, then 
(c) 22 (d) 21 d ү 
(а) хул =х+у+2+2 
5. Ш log(x + y) = log Sp , then logx — log аа 
у= 2 (с) x+y+z=1 
(a) log? (b) log3 PU OS 
(c) log5 (d) log6 13. If a = P = č = d", then log, (bed) = 
6. If log, x + log, x + 108 5х = 21/4, then x = (a) Цэн (5) (I 
(a) 8 (b) 4 ху zw y zw 
(c) 2 (d) 16 (c) шалдан (d) None of these 
х 
16 25 81 
Цаг ган Е 14. If log,,2 = 0.3010, then log, (1/2) = 
(a) log2 (b) log3 (a) —0.3010 (b) 0.6990 


(c) log5 (d) None of these (c) 1.6990 (d) 1.3010 




















15. If log, (32° + 7) = 2 + log, G*' + 1), then x = 
(a) 0 (5) 1 
(c) 2 (d) 1 or 2 
16. If log b = log, с = log, a, then 
(aja>b2c (b)a<b<c 
(c)a=b=c Ба<ь<с. 
17. If же. 2, then x = 
log, 10 log, 10 
(a) a/2 (b) 4/100 
(c) à?/10 (d) à?/100 
18. If à? + Ь = c), then 4 | = 
log,,,b log., b 
(a) 1 (b) 2 
(c) —1 (d) -2 
19. If log,, 87.5 = 1.9421, then the number of digits in 
(875)? is: 
(a) 30 (b) 29 
(c) 20 (d) 19 
20. If1og,,2 = 0.3010, 105 „3 = 0.4771, then the number 
of zeros between the decimal point and the first 
significant figure т (0.0432)'? is: 
(a) 10 (b) 13 
(c) 14 (d) 15 
21. If (4.2) = (0.42)' = 100, then Ll = 
(а) 1 (b) 2 4 
(с) 1/2 (d) -1 
22. log; 11 10р, 11 
log,13 log > 13 
(a) 1 (b) -1 
(c) 0 (d) None of these 
23. If Ibex лова , then yz in terms of x is: 
2 3 5 
(a) x (b) х” 
(c) х” (d) х* 
24. If 4 + 22-1 = Par "d then x — 
(a) 1/2 (b) 3/2 
(c) 5/2 (d) 1 
js, 1084947 «log25 5 -log4/2 _ 
log17.5 
(a) 5 (b) 2 
(c) 5/2 (d) 3/2 
26. log,, tan40° · log, 41? ... log, tan 50° = 
(a) 1 (b) 0 
(c) —1 (d) None of these 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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If log, = 2.5, log, q = 5, then p in terms of 4 is 





(а) q Jq (b) 24 
(c) 4 (d) q/2 
1 1 т 
If y = пров 2 = "mm and x =a , then k = 
1 1 
(a) ман (b) "dog i 
1 1 
(с) ава (4) TER 
If log, 2 · log, 625 = log,,'°- log, 10, then b = 
(a) 4 (b) 5 
(c) 1 (d) e 
5vices7 _ 5 log; 5 
(a) log2 (0) 1 
(c) 0 (d) None of these 
ог нэ yr 
(а) log,7 (b) log7 
(c) log2 (d) 0 
If 108,3 = a, log,, 5 = b, then log, 8 = 
(a) 3(1 — a — b) (b)a-b+1 
(с) l-a-b (d) 3(a — b + 1) 
If0<a<1,0<x< I and x <a, then log х: 
(а) < 1 (6) > 1 
(c) «0 (4) < 1 
log, 2 is 


(a) an integer (b) a rational number 


(c) an irrational number 


1 1 1 
les (142) tos CES (12) + ++ + log, 
раа 
624 


(d) а prime number 





(a) 5 (b) 4 
(c) 3 (d) 2 
If log,, 2986 = 3.4751, then log,, 0.02986 = 
(a) 1.2986 (b) 2.4751 
(c) 0.34751 (d) None of these 
If log(2a — 3b) = loga - 105, then a = 
ЗЬ? 3b 
a b) —— 
| 25-1 5) 25-1 
b? Зр? 
(c) (d) 








25-1 25-1 
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38. 


39. 


40. 


41. 


42. 


43. 


3. 



































[SI of Police Rec. Examination, 1997] 


. If log,, 2 = 0.301, then the value of Іов, (50) is 


(a) 0.699 (b) 1.301 
(c) 1.699 (d) 2.301 

[SI Rec. (Delhi Police) Examination, 1997] 
Given that log,, 2 = 0.3010, the log, 10 is equal to: 


1 1 log x log y logz 

If log(x - — log5 -—logx – – 10 = 0, 44. If 2 

4 ») 5 2 5 2 57 a +ab+b? b +be+t? с? +са+а? 
еп +2 = then x^^. у?е. z™ = 

jv ue (a) 0 (b) -1 
(a) 25 (b) 26 (c) 1 (d) 2 
(c) 27 (d) 28 45. If 3*7 = 5 and log,, 2 = 0.20103, log,, 3 = 0.4771, 
If logx:3 = logy:4 = logz:5, then zx = HD 

, (di 22187 (2 22187 
(02у (b) y 47710 47710 
(c) 8y (d) 4y 22187 
——— f th 
If 3 + log; x 2 log, у, then x = (0) 3 47710 хаан 
(а) у/125 (5) у/25 46. If log, = 0.30103 and log, = 0.4771, then number 
f digits in (648) is: 

1625 d) 3 – y!25 : 
(c) y (d) 3 -y (а) 12 (b) 13 
If log, а log,b log,c and а!?. ЫЗ. с!# = 24 (с) 14 (4) 15 

| 1 1 
ren 3 ; 47. If logx - ES = 87 then xt- y 22 = 
(a) a = 24 (b) b = 81 (a) 2 (b) 10 
(c) c = 64 (d) c = 256 (0) " (089 
log 427 + log \/1000 +1058 
If leer es Doux and — = 1, then ын 109120 
3 4 5k xu ов 
k= (a) 1/2 (b) 1 
(a) 3 4 (c) 3/2 (d) 2 
(c) 5 (d) -5 49. For x > 0, if y= lon and x = y^, then a = 
X 

- e o - Ш (а) 1 (b) -1 
24 о ac о | (c) 0 (d) 2 

к - 50. If x = 100, (1/2), у = log, (1/3), then 
(a) 3 (b) 3/2 (а) x »y (b) x «y 
(c) 2 (d) 1 (c) х= у (Фх>у 

EXERCISE-2 
(Ваа5Ер ON Memory) 
. If 1052 = 0.30103, the number of digits in 29^ is: (a) 0.3010 (b) 0.6990 
(о) 1000 (a) 92 

(a) 18 (b) 19 301 301 
(с) 20 (4) 21 


[Assistant’s Grade Examination, 1997] 


. If log2 = х, log3 = y and log7 = 2, then the value 


of log (43/63). is: 


2 Ї 2 1 

—2х + —y t > 6) 2х + =у+ = 
(а) 2х + Zy + qz (9254 ly e 52 
2 1 
d)2x- =у+ - 
(d2x- zy * iz 


[Assistant’s Grade Examination, 1998] 


2 Ї 
2x * —y- = 
(© 254 Zy- 52 


» If log,, 27 = a, then log, 16 is: 








4(3— a) 4(3+a) 
ы 3+а i 3-a 
3-а 3-а 
©) 4(3— a) 9 4(3+а) 


[Assistant’s Grade Examination, 1998] 
- If log, = 0.4, then the value of х is: 
(a) 4 (b) 16 
(c) 1 (d) 32 

[Assistant’s Grade Examination, 1998] 
- If log y = 100 and log, x = 10, then the value of y is: 
(a) 210 
(c) 2100 


(b) 29% 

(d) 21000 
[SSC (GL) Prel. Examination, 1999] 
» If log,, 2 = 0.3010 and 105,7 = 0.8451, then the 
value of log,, 2.8 is: 


(a) 0.4471 
(c) 2.4471 


(b) 1.4471 
(d) 1.4471 
[SSC (GL) Prel. Examination, 1999] 


. If log(0.57) = 1.756, then the value of log 57 
+ log(0.57? + log 0,57 is: 


(a) 0.902 
(c) 1.146 


(b) 1.902 
(d) 2.146 
[SSC (GL) Prel. Examination, 1999] 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
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If log,, 2 = 0.3010 is given, then log, 10 is equal to: 


(a) 0.3010 (b) 0.6990 
1000 699 

eg усаа 

© зо (9) зо 


[SSC (GL) Prel. Examination, 2000] 
If log3 = 0.477 апа (1000)* = 3, then x equals. 
(a) 0.159 (b) 10 
(c) 0.0477 (d) 0.0159. 
[SSC (GL) Prel. Examination, 2000] 
If log2 = 0.3010, then log5 equals. 
(a) 0.3010 
(b) 0.699 
(c) 0.7525 
(d) Given log,, it is not possible to calculate log.. 
[SSC (GL) Prel. Examination, 2000] 
If log90 = 1.9542 then log3 equals. 
(a) 0.9771 (b) 0.6514 
(c) 0.4771 (d) 0.3181 
[SSC (GL) Prel. Examination, 2000] 
The number of digits in 87718 (when log , = 0.30103) 
(a) 19 (b) 10 
(c) 17 (d) 16 
[RRB, Kolkata Supervisor (P.Way) 
Examination, 2000] 
If log, (x^ — 6x + 45) = 2, then the values of x are: 
(a) 10, 5 (b) 11, —5 
(c) 6, 9 (d) 9, —5 
[RRB Allahabad ASM Examination, 2002] 
If log, 2 = 0.30, then log, 10 is: 
(a) 3.3220 (b) 5 
(c) 0.3322 (d) 3.2320 
[RRB Allahabd ASM Examination, 2002] 
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. © 2 (a) 3.(4) 4.00) 5.(0) 6 (а) 


7. (a) 


8. (b) 
. (c) 15. (d) 16. © 17. (d) 18. (b) 19. (a) 20. (b) 21. © 22. © 
. (a) 28. (b) 29. (b) 30. (c) 31. (d) 32. (a) 33. (b) 34. (c) 35. (b) 


9. (a) 13. (b) 
26. (b) 


39. (b) 


. (a) 41. (d) 42. © 43. (a) 44. (c) 45. (c) 46. (d) 47. (c) 48. (c) 





ExERcIsE-2 





. (©) 2. (с) 
14. (5) 15. (6) 16. (а) 


3. (с) 4® 5 (a) 6. @ 7.(b) 8. (а) 9. (а) 13. (c) 
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EXPLANATORY ANSWERS 





Exercise- | 





+ (logx - logy) 1052 = logk = 0 
































3 x 
1. (b) log, 3.375 =x = B - 3.375 ee: 
Oe 3 ни 
=> (1.5) = (1.5) 2x23. M. (4) 98 р = 100 
2. (a) у2(2 — x) = 2yz - xyz = 2106, 2а - log, a 
ЙЕ > yx -12х+36 = 2 
= 108,2) eu > x-1x43220 
3. (d) Each is equal to k xd iQ 
> logx-k(4m- 2n), 12. (а) x = 06 Бс => а= с => ач = abc 
logy = k (m + n - 2D, logz = k (n + I — 2m). > a= (abo). 
=> lgyz=k0) > xyz-2e'-1 2 xyzzl. Similarly, b = (abc) and с = (abc) ^" 
1 1 1 
4. (b) ю(7:21-1 [logx + logy] є абс = (abey nn = 
: > l= : + : + : 
> x+y = 5 {ху > xX +y = 23ху х+1 у+1 2+1 
x > (x-lDo-1)z-1)2(-10)G-1) 
> 2+7 253 
ух + (х+1) (2+1) + (+10) (у +1) 
=> хус ә =х+у+7+2. 
5. (с) x + pe ФЕС x : : 
à сан 2 х y 13. (D hb =a => b= а”,с-аг,4-а" 
= logx – logy = 1055. x x x 1 
1 1 21 log (bcd) = мон авга = 
6. (а) log,x + Б хааг A cs WW У 





1 
14. (е) 1 = | = -log 2 = - 0.3010 
= log, (2543 521 > logx-3 > х= 8. ©) (3) a 
А 24) 4 ^ 


=1- 0.3010 — 1 = 1.6990. 








4 2 4 2х-2 = 4 х-1 
7. (а) 7log 2 65168 5 +3log 3 15. (d) log, 3^7 + 7) = log,” + log; (37 + 1) 
5x3 2? «3 2* x5 [7 2 = 2108, = log,27] 
= 28log2 — 71055 — 71og3 + 101055 — 151022 э 37? +7 = 4 (3 + 1) 
-51083 + 121063 - 121052 – 31055 = 1082. => Р +7 = 4( + 1), where, 3 = t 


2 _ = == 
8. (b) 0<а<х; Min. value of log x + log a is 2 when we put St Weta oe dE Е 
о: When ż=1 > 37-1 > х=1 


When ż=3 > 37-3 > x=2. 
16. (c) log, 9 = log, c = Іова = k (say) 














9. (а) logx logy _ 1082 = k (say) 
b-c c-a a-b 
ь-а,с-5,а-с 


= logx-k(b-c)logy = k (c — а), logz = k (a — b 
g (b — с), logy = k (c - a), logz = k (a – b) э c= (a9 = a? =(с®у св 





=> logx + logy + 1052=0 => xyz-l. 











» Ked. oz ER i aE bse 
Also, alogx + blogy + сорс = 0. => х“. y^. z= 1. 17. (d) log,,x = 2log,,a - 2 
Again (b + c)logx + (c + a)logy + (a + b)logz = 0. > log,,x = 2 (log, a - 1) 
— хе. y+. 2940 = 1. " 22 
xyz = х". у. 2° = Ш. уне. zu = 1. =» deg (4) Б 100 ` 


10. (c) х8 082. у и" (ѕау) 18. (b) 108, (с +а) + Іов „(с — а) 
= (logy — 1052) logx + (082 - logx) logy = log (с? — а?) = 108,6? = 2. 


19. (a) x = (875)! = (87.5 x 10)" 
10(log,,87.5 + 1) 
10(1.9421 + 1) 
10(2.9421) = 29.421. 
x = Antilog (29.421). 

Number of digits in x = 30. 


432 Y ($2Y 
20. (b) х = (0.0432) = =) 1 | 


log, x 


ll 





10000 10° 
log, x = 10 (3108,3 + 4log,,2 - 4) 
10 (1.4313 + 1.2040 - 4) 
10 (-1.3647) = –13.647 
14.353 
x = Antilog (14.353) 


Number of zeros between the decimal and the first 
significant figure = 13. 


1 
































21. (с) (4.2) = 100 => (42) = 10°" 
42 Ү 
2 = | — (1 
(5) (0 
100 = (42) = 10?” 
х 
242 
=> 42 = 10° 8402) 
From (1) and (2), 223 1 2 E 
x y xy 2 
22. (0) log, 11 108,11 108; 11 102,11 _ 
105; 13 log = 13 2.log, 13 2.108, 13 
logx logy 1082 
23. (d) = = = k (say) 


2 3 5 
= logx = 2k, logy = 3k, 1052 = 5k 


=> logyz = 3k + 5k = 8k; logx* = 8k 





logyz = 105% = узэх, 
24. БеЗ в 
2 V3 


> 4. 








3 оак, = =($] = 8 
2 з 43/ sh 
x 3n 
- 49) == 
3 3 2 


log 7? + 1og5?? – 10227? 














25. (c 
(9 log 17.5 
_ 93(log7-1log5-1og2) 5 
35 2 
2log| — 
(7 
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26. (b) log, tan40° - log,, tan41° -.. log,, tan50? 


= 0, since log, tan45 = 0. 





15 
27. (а) log,p = 5 > p=(8) = 22 = (25) 


loggq-5 > а= 2°. 





р = Ф; 
1 1 
28. (b) log у = ‚ log z= 
s 1-log, x 2 1-log, y 
ee 1 _ 1-08, x 





1 1 —log, x 
l-log, х 


1 
> -log,z=-l + 











log, x 
1 
> =1- log z 

log, x И 
log x = 1 >x= = a‘ (given) 

5, 1-log,z a 18 5 

= 1 

1-log,z 


29. (b) log, 2- 4108,5 =4. log, 2: log, 10 = 4log, 2 


> log, 5 = 1 = bie. 


1 
30. (с) 5 log. 7 = (798 5) log; 5 
= 5) logs 7 = 1 


5 log; 5 


— 5/95 26497 = 0, 





31. (d) 210837 eR 7:32 - 210827 . 10832 _ 70832 


2 710832 = 719832 = 0. 


30 
32. (a) a + b = log, 15 = log,, 5 = 1 – log,,2 
= 108,25-1-а-8. 
108,8 = 3(1 — a — D). 


33. 0) 0 <a<1,0<x<landx<a 


= ]log,x»log,a => log x> 1. 








34. (c) log,2 Р > 2 = 5Р9 = 24 = 5Р 
4 


= even number = odd number, 
which is a contradiction. 
105.2 is an irrational number. 
625 
624 


эр 678 625) (,(65)., 
515 6 77 624 225 | 





6 
35. (b) log, s +105, : +18. Fo log, 





19.7 
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36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


(b) log,,(0.02986) = | pene | 


100000 
= 3.4751 — 5 = —1.5249 
= 2.4751. 

= 245-35 =a 

= 3b!-a(b-1) 


a 
a) 2a - 3b = — 
(a) 2a 5 





3p? 
> а= . 
2b-1 
(© (х = у) = 25ху > xX +y -27ху > LA 
2327. у х 


(b) logx logy logz _ k 
3 4 5 
= logx = 3k; logy = 4k; 1052 = 5k. 





= log(zx) = 1052 + logx = 8k = 2logy 
zx = y. 


(а) 3 + log; x = logy = log(125x) = logy => х 


log, a Юр, _ log,c |, 
3 3 4 

> a=2* b=3* с = 4* and 

. с! эн 25 . 3* . 45 = 24 

> 24-24 > К=1. 

















(© == =1 = log,z - 3log,x – 4log, y = 0 











33 4 
=> 108,2 108, 2-4---408, 2 = 0 
uM Qu ИВЕ Эв 
9 16 
= = 
5k 5k 
=> 5k-25=0 => k=5. 
(a) 3(1 + log, 7) _ X1 + log, 7) 
7 1 7 
2-108-4108- 2+1 — 
B EE =.) 


_ 31410867) _ 


Э; 
1 *log, 7 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


(c) Each ratio =k = logx = Ка? + ab + P?) 
=> (а - b)logx = Ка? — b?) 
=> 1орх = Қа? Б) => x^ze 


k(c3—a3) 


k(a3—b3) 


ae = 
22 eK? 2 z^ 


Similarly, у? =е 


= е0 = 1. 





О э 3 =45= 2) 


= xlog,3 = log,,90 — log,,2 
= 2log,,3 + 1 — log,,2 
= x(0.4771) = 1.65317 





. 165317 _ , 22187 
47710 ` 47710 ` 


(d) 102 (648)? = 5102 (81 x 8) = 201053 + 151082 
= 20(0.4771) + 15(0.30103) 
= 14.05745. 

Number of digits in (648)? is 15. 





(c) logx logy _ 1052 _ k 
1 2 5 
= logx =k, logy = 2k, 1052 = 5k. 


log(x*. y? . z?) = 4logx + 3logy – 2logz = 0 


S oyy =h 


(© log V27 + log 1000 + 058 
log120 





20083 + [0510 + 1054) 3 


log3 + log10 + log4 2 








logio x 

ib) 10 : ши : cg Es фы 
x x y 

(b) x = 10р, „ (1/2) = -log,, 2 < 0 


and, у = 108 „ (1/3) = log, 32 0 => у>х. 
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EXERCISE-2 


(Ва5Ер ON Memory) 





1. (©) log2™ = 641062 = 64 x 30103 = 19.26592. 
Number of digits in 2% = 19 + 1 = 20. 


50x2 100 
- (©) log,, 50 = | 2 ЇЕ log, 5 





N 


= log,, 100 - log,, 2 = 2 — .301 = 1.699. 





3. (© log, 10 = 10810 — 1 1.0000 
1022 1052 .3010 
10000 _ 1000 
3010 301 


> 


. (b) log(4 х 3/63 ) = log(2? x (3 x 3 x 7)'?) 
= log2? + log(3 x 3 x 7)!" 


= 2log2 + 1 log(3? x 7) 


= 21052 + — (log3? + 1057) 








1 
= 21022 + = 1053 + BT 


2 1 
=2x+ -y+ 
37 


10227 _ 


log 12 
alog12 = log3? 


alog(4 x 3) - 3log3 

а (1054 + log3) = 31og3 
alog4 + alog3 = 31053 
alog2? = (3 — a)log3 
2alog2 = (3 — a)log3 
1052 3-a 





5. (а) log,27 =a 


10111101 





log3 - 2a ` 


logl6 _ 
log6 


log2* 
log(2 x3) 





Now, log, 16 = 


log 2 





41052 _ 1053 7 
log2*1og3 082.) 
log 3 


ЕЗ 
_ 24 / 460-а) 


3-а | 3-а 
2а 

21082 2 

logx 5 














logx = 51052 = log2° = log32 
x = 32. 





. (©) log, 10 = 


(b) log” = 100, log; = 10 











= WEY gp lebt 248 
logx log2 
= 198" 21000 = logy = 1000 
log2 
=> y = 21000 
28 
- (а) log,, 2.8 = log, ТО = 10528 - 10510 
= 105 (7 x 4) - 10510 
= 1057 + 21052 - 10510 
= 0.8451 + 2 0.3010 — 1 
= 0.8451 + 0.6020 — 1 = 0.4471. 
1 1 
. (a) log (EA) одоту 10057) 


= log(0.57) + 10510? + 3105 (0.57) + 5 0200.57) 
1 _ 
= (aei) log(0.57) +2 = (4.5x1.756) 2 


= 4.5 x (-1 + .756) +2 = 0.902. 
log10 — 1 1000. 
log2 .3010 301 





. (а) xlog1000 = log3 = 3x = 1053 


1023 .477 


> x= = .159. 





1 
. (b) 1055 = log 5 = 10510 - 1052 


= 1 – 0.3010 = 0. 6990. 


. (©) 10590 = 1. 9542 


= log(3? x 10) = 1.9542 


= 21053 + 10510 = 1.9542 


.9542 
=> log3 = 2 





= .4771. 


. (b) 810 = (y? = 230. 


Let, y 22? = logy = log(2)? = 301052 
= 30 x 0.30103 = 9.0309 
y = (10)*99. which contains 10 digits. 


. (b) log, (х? — 6x + 45) 2 


x? — 6x + 45 = 10? 

х? — бх + 45 – 100 = 0 
x — 6x – 55 = 0 

(x + 5) (х= 11) = 0 
х= 11 ог -– 5. 


. (а) log,,2 = 0.3010 


11 
102,2 0.3010 





108,10 = = 3.3220 
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Stocks, Shares and Debentures 








INTRODUCTION 


To start a big business or an industry, a large sum of 
money is required. It may not be possible for one or 
two persons to arrange for the requisite finance and 
expertise required for the project. So, a number of 
individuals join hands to form a company called a 
‘Joint Stock Company’. It is a registered body under 
the Companies Act. The persons who join together to 
form the company are called its *Promoters'. The total 
amount of money required by the company is called 
the ‘Capital’. 

The promoters of the company issue a circular giving 
the details of the project, its benefits and drawbacks and 
invite the public to come forward and subscribe towards 
the capital of the company. The company divides the 
required capital into small units of equal amount. Each 
unit is called a ‘share’. Each person, who purchases one 
or more shares of the company is called a ‘shareholder’ 
of the company. The company issues a ‘share certificate’ 
to each of its shareholders stating the number of shares 
alloted to the person and the value of each share. The 
value of a share, as stated on the share certificate is 
called the ‘nominal value’ (or ‘face value’, or ‘par 
value’) of the share. 

When a company earns a profit during a financial 
year, a part of it is used in paying for working expenses, 
taxes, interest on loans and keeping some part of it as 
reserve fund for future expansion of the project, the 
remaining profit is distributed among the shareholders. 
The distributed profit is called the ‘dividend’. 

Dividends are declared annually, semi-annually, 
quarterly as per regulations of the company. The 
dividend on a share is expressed as certain percentage of 
its face value which is printed on the share certificate. 
Sometimes it is also expressed as a specified amount 
per share. For example, we may say that dividend on 
a share 18 12% of its face value or the dividend is $2 
per share. 


Illustration 1: Find the annual dividend paid in each 
of the following cases: 





Rate of dividend 
declared on a 
Common Share 


Sl. Раг value Number of 
No. of a share Common Shares 








(1) $10 500 10% per annum 

(2) $10 800 5% semi-annually 

(3) $100 1500 5% quarterly 

(4) $10 2500 2% per month 
Solution: 


(1) Annual dividend on one share 


о, а 
= 10% of $10 =$ 100 = $] 


Annual dividend on 500 shares 
= (500 x 1) = $500. 

(2) Annual dividend on one share 
= 8(2 x 5)% of $10 


10 
- 28:54 = #1 
. Annual dividend on 800 shares 
= $(800 x 1) = $800. 
(3) Annual dividend on one share 
= (4 x 5)% of $100 


. Annual dividend on 1500 shares 
= (1500 x 20) = $30000. 


(4) Annual dividend on one share 
= (12 x 2)% of $10 


24 
= 7| —x10] = 
4 100 | $2.40 
. Annual dividend on 2500 shares 
= $(2500 х 2.40) = #6000. 
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TYPES OF SHARES 


The shares are generally of two types: 


(1) Preferred shares These shares get preference in 
terms of payment of dividend and return of capital 
over ordinary shares. The rate of dividend for these 
shares is decided when they are issued and dividend 
to preferred shareholders is paid before any dividend 
18 paid to common shareholders. 


(2) Ordinary shares Ordinary shareholders are paid 
dividend only when profits are left after preferred 
shareholders have been paid dividend at specified 
rate. The rate of dividend on these shares is also not 
fixed and depends upon the amount of available profit. 


FACE VALUE AND MARKET VALUE OF A SHARE 


The price at which the shares are initially issued by a 
company to its shareholders is called the face value of 
a share (This is also called nominal or par value of a 
share). In fact, this 1s that value of a share which is 
mentioned in the share certificate issued by the company 
to its shareholders. 

As other things, shares are also sold in (or purchased 
from) the market. The value of a share quoted in the 
market is called the market value of the share. The 
market value of a share keeps on changing according 
to its demand and supply changes. 

If the market value of a share is equal to the par 
value of the share, the share is said to be at par. If the 
market value of a share is more than its face (or par) 
value, the share 18 said to be at premium. On other hand, 
if the market value of a share is less than its face value, 
the share 1s said to be at discount (or below par). 

For example, if the market value of a $100 share is 
3130, it is said to be at 30% premium. 

If the market value of a $100 share is 990, it is 
8414 to be at 10% discount. If $100 share 18 quoted at 
45 premium then its market value 18 


8(100 + 45) = 3145. 


Every company declares dividend on the face value 
of its shares irrespective of the market value of the share. 


Note: 


The statement, ‘32%, $100 shares at 2125” means: 

(1) Face value of each share is $100. 

(2) Dividend on each share is 32% of the face value. 

(3) Market value of each share is $125. 

(4) An investment of $125 earns an annual income of 
$32. 

Illustration 2: Find out the cost of purchasing 150 

shares of a company, each of par value $10, quoted at 


$16 each in the market, from the original shareholder. 
Also, find out the gain to the new shareholder if he sells 
each share at a premium of $10. 

Solution: Market value of share = $16 


Market value of 150 shares 
= 8(150 x 16) = 32400 
Thus, the new shareholder spent 32400 for buying 


150 shares. The new shareholder sold the shares at a 
premium of $10. 


Now, market value of a share 
= $(10 + 10) = 320 
The selling price of 150 shares at the new market value 
= $(150 x 20) = $3000 
Gain of the new shareholder in the transaction 


= (3000 — 2400) = $600. 


Illustration 3: Raja buys 200 shares, each of par value 
310 of a company which pays annual dividend of 15% 
at such a price that he receives 12% on his investment. 
Find out the market value of a share. 

Solution: Par value of 200 shares 


= $<(200 х 10) = $2000. 

Dividend received by Raja 
2000x15 

| 100 


Let, the market value of 200 shares be €x. We have to 
find x such that 1296 of x = 300, 
12 
C ME ЗААВ 
100 
1.e., Market value of 200 shares — 32500 


Hence, the market value of one share = $12.50. 





| = $300. 
= 2500 


STOCKS AND BROKERAGE 
Stock 


In the previous section, we have learnt about shares, 
which can be sold and purchased by the public. The 
nominal value or face value of shares is fixed (usually 
410 or 3100), but their market value varies. 

Sometimes, joint stock companies or the government 
also raises loans from the market by issuing bonds or 
promisory notes. They promise to pay a fixed amount 
(called redemption value) on a future date and interest 
payments at fixed periods until that time. The money 
paid to company or government for buying such bonds 
Is called stock. 

The stocks are usually known by their rates of 
dividend. Thus, by 996 stock we mean that the dividend 
on a €100 stock 18 89. 


If the market value of $100 stock, which yields a 
dividend of $5, 18 €115, the stock 18 called, '5% stock at 
115. Similarly, 1096 stock at 120 means that a stock of 
face value $100 gives a dividend of $10 and 18 available 
in the market of 120. 


Note: 


There can be stocks in units different from $100, say 
4500, 71000, etc., but the phrase, ‘8% stock at 90’ can 
be used only in case of that stock whose face value is 
3100. Dividend on a stock is fixed (declared at the time 
of issue) whereas for a share it varies with time. Usually, 
the date of maturity of the stock is fixed. In case, the 
holder of the stock requires money before the due date, 
he may sell his stock to some other person, whereby his 
claim of interest is transferred to that person. 


Brokerage 


The sale and purchase of stock is, generally, executed 
through a stockbroker who charges some money, called 
Brokerage from both the seller and buyer. The brokerage 
is charged either as some fixed amount on each unit 
of stock or as some percentage of the market value of 
unit of stock. 

Thus, the brokerage of $х means that x rupees are 
to be added or subtracted from the market value of the 
stock. Similarly, brokerage 2% means that the brokerage 
equal to 2% of the market value of a unit of stock and 
be added to (or subtracted from) the market value of a 
unit of stock. 


Notes: 


(1) The brokerage is added to the market value when 
the stock is purchased. 

(2) The brokerage is subtracted from the market value 
when the stock is sold. 


CALCULATION OF INCOME ON A STOCK 


When the face value of the total stock is given, the 
income can be calculated on the assumption that the face 
value of each unit of stock is $100. On the contrary, if 
the market value of the total investment is given, the 
income can be calculated on the basis of the market 
value of a unit of stock. 


Illustration 4: Find the income from 32875 of 4% stock. 
Solution: By 4% stock, we mean a stock of $100 will 
fetch a dividend of 34 p.a. 

Hence, the income from 32875 of 496 stock 


< 2875х4 _ 2115. 


100 
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Illustration 5: Find the income on 10% stock of 325000 
purchased at $120. 
Solution: Face value of stock = 325000 


Income on $100 stock = $10 


10 
Income оп $1 stock = 18) 


25000 x10 
100 
= $2500. 


Income on 325000 stock = «| 


COMPUTATION OF INVESTMENT OR MARKET 
VALUE OF A STOCK 


If the face value of a stock is given, the market value 
of the stock can be found on the basis of market value 
of each unit of stock. 


Illustration 6: Find out the investment required to 
purchase $75000 of 1096 stock at 95. 
Solution: Market value of $100 stock = $95 


Market value of 75000 stock 


= e| лоо) = 271250 
An investment of 771250 is required to purchase 
475000 of 10% stock at $95. 
Illustration 7: Find the investment required to get an 
income of 74200 from 10 i 96 stock at 80 о 2%). 
Solution: Brokerage = 2% of $80 = |20) 


= $1.60 
Investment needed to buy $100 stock 


= $81.60 on which the income 18 905 
Рог іпсоте оЁ "0. the investment = $81.60 


For income of 24200, the investment 
- esi.» 24200) = 332640. 


COMPUTATION OF GAIN OR LOSS IN THE 
SALE AND PURCHASE OF A STOCK 


When the market is favourable to stock holders, i.e., 
they are likely to get better proceeds for their stock, they 
sell the stock and may reinvest the money so obtained 
in another stock which may give them more income. 


Illustration 8: Ram bought $12000 of 8% stock at 


92 and sold it when the price rose to 98. Find his total 
gain and gain per cent. 
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Solution: Investment made by Ram in buying $12000 
of 896 stock at 92 


92 
= =| 12000x—_| = 
e E 311040 


When the price rose to $98, Ram sold the stock, thus 
money realized from selling the stock 


98 
= =| 12000x — | = 
4 d 311760 


Gain realized in the transaction 
= (11760 — 11040) = $720 
(720х100) 3 12 
11040 23 


CHANGE IN INCOME ON SALE OR 
REINVESTMENT 





Gain per cent — 90 


A person having one type of stock may sell it to buy 
another which gives higher income. In such problems, 
the income in two cases 1s calculated and change is 
found out. 


Illustration 9: Ram invests 346500 in 6% stock at 
93 and sells the stock when its price rose to $95. He 
invests the sale proceeds in 9% stock at 95. Find out 
the change in Ram’s income. 


6 
Solution: Income from first stock = = «46500 | 


= $3000 
We have to find the amount realized on selling this stock. 


Amount realized on selling $93 stock = $95 
Amount realized on selling $46500 stock 


95 
= 593 х 4650 = 347500 


This amount is invested in 9% stock at 95. 
Income from the second stock 


9 
(s | 34500 


Hence, increase in income 


= 3(4500 — 3000) = $1500. 


DEBENTURES 


Sometimes, a running joint stock company may require 
more capital for its further expansion. The company 
borrows the required sum of money from the general 
public for a fixed period of time and at a fixed rate of 
interest by dividing the amount required into small parts. 
These small parts are called debentures. 


The debenture-holders are creditors of the company 
and do not have any right on the profits declared by the 
company. However, interest at fixed rate and fixed time 
is payable to debenture-holders, irrespective of the fact 
whether the company 18 running in profits or losses. 

Like shares, debentures can also be sold in or 
purchased from the market. The terms used in case of 
shares, are also used with the same meaning in case 
of debentures. Thus, we use the terms ‘debentures at 
premium’, ‘debentures at discount’, etc. Furthermore, 
the rules for calculating the brokerage on debenture are 
also the same as those in case of shares. 


DIFFERENCE BETWEEN SHARES 
ANDDEBENTURES 





Shares Debentures 





(a) Share money formsa (a) Debentures are a mere 
part of the capital of debt. 
the company. 

(b) Shareholders have (b) 
right on the profit 
declared by the 
company. 


Debenture holders 
are creditors of the 
company and do not 
have any right on the 
profit declared by the 
company. 

(c) Debenture holders 
receive interest at a 
fixed rate. 


(c) Shareholders may 
receive different 
dividend according 
as profit is more or 
less. 





Illustration 10: Find the income per cent of a buyer 

on 8% debentures of face value 2120 and available in 

the market at 7180. 

Solution: The market value of a debenture is $180. 
Income оп $180 18 $8. 


8 1 
: х120 | -55-. 
Шшсоше оп $120 18 «s | $ 3 





1 
Per cent income оп the debenture is 324008 


Illustration 11: Ram has 500 shares of par value $10 
each of a company and 500 debentures of par value 
$100 each. The company pays a dividend of 8% on the 
shares and pays an interest of 1096 on its debentures. 
Find the total annual income of Ram and the rate of 
return on her investments. 

Solution: Annual dividend on 500 shares 


„ (500x10x8) 


100 
- 3400. 


Annual interest on 500 debentures 


(500x100x10) 
a 100 
= $5000. 
Total annual income of Ram 
= (5000 + 400) = $5400. 
Total investment of Ram 
= (500 x 10 + 500 x100) = $55000 
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Rate of return on Ram's investment 


5400 
= | ——x100 |o 
E J% 
108 ог, 9% 





Exercise- | 





. A company declared an annual dividend of 10%. 
Find out the annual dividend of Ram owning 1500 
shares of the company of par value $10 each. 


(a) 81400 (5) $1500 
(c) $1700 (4) $1600 


. A company declared an annual dividend of 10%. 
Find out the annual dividend received by Anu owning 
4000 shares of the company having a par value of 
3100 each. 


(a) 545000 (b) 540000 
(c) 550000 (4) 560000 


. Jatin invested 327260 in buying X100 shares of a 
company at $116 each. If the company paid 16% 
dividend at the end of the year, find his income from 
the dividend. 

(a) 33560 (b) 32760 

(c) 33760 (d) 33660 

. A company issued 50000 shares of par value $10 
each. If the total dividend declared by the company 


is 462500, then find out the rate of dividend paid 
by the company. 


(a) 22 (b) 125% 
(c) 12% (4) 132% 


. A company declared a semi-annual dividend of 


7% Find out the annual dividend of Chetan, 
owning 1250 shares of the company having a par 
value of $10 each. 

(a) 51875 (b) 31757 

(c) 51680 (d) 31575 


. A medicine company issued 125000 shares of par 
value 320 each. If the total dividend declared by the 


company is 3375000, find out the rate of dividend 
paid by the company. 
(a) 15 96 
(c) 1096 


(b) 1396 
(d) 1496 


. Seema had 50 preferred shares and 400 common 


shares of par value $100 each. If the dividend declared 
on preferred shares is 1090 per annum and a semi- 
annual dividend of 7.5% is on common shares find 
the annual dividend received by Seema. 


(а) 27500 (b) 56500 
(©) 58500 (d) 55500 


. Find out the annual dividend received by Sunil 


for his 200 preferred shares and 1000 common 
shares, both of par value $100 each if the 
dividend declared on a preferred share 15 10% 


per annum and anannual dividend of 125% 


on the common shares. 


(а) 54500 
(c) 54000 


(5) 5550 
(4) $3500 


. А company issued 50000 shares of par value $100 


each. If the total dividend declared by the company 
is 7125000, out of which $50000 have been kept 
in reserve fund and the remaining is distributed as 
dividend, find out the rate of dividend paid by the 
company. 


(a) 22% () 15% 


(c) 1 n (d) 296 


. Find the annual dividend received by Nishita from 


1200 preferred shares and 3000 common shares 
both of par value 850 each if the dividend paid on 
preferred shares 18 1090 and semi-annual dividend 


of 3 5% 15 declared on common shares. 
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14. 


15. 
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(4) 518500 (0) 516500 
(с) 514500 (4) 514500 


12500 shares, of par value 320 each, are purchased 
from Ram by Mohan at a price of 325 each. Find 
out the amount required to purchase the shares. If 
Mohan further sells the shares at a premium of $11 
each, then find out his gain in the transaction. 


(а) 575000 (b) 585000 

(c) $70000 (d) 565000 

Mac buys 200 shares of par value 210 each, of a 
company, which pays an annual dividend of 8% at 
such a price that he gets 1096 on his investment. 
Find the market value of share. 


(a) 88 (b) $10 

(c) 56 (d) $12 

Shyam purchased 12000 shares of a company, of par 
value $10 each, paying an annual dividend of 15% 
at such a price that she gets 10% on her investment. 
Find the market value of a share. 

(a) 325 (b) 515 

(c) 320 (d) $14 

The capital of a company 18 made up of 50000 
preferred shares with dividend of 2096 and 20000 
common shares, the par value of each type of share 
being $10. The company had a total profit of 180000 
out of which $30000 were kept in reserve fund and 
the remaining distributed to shareholders. Find out 
the dividend per cent to the common shareholders. 


(a) 249, (b) 2096 
(c) 2596 (4) 3096 


А company has issued 10000 preferred shares and 
50000 common shares both of par value $100 each. 
The dividend on a preferred share and a common 
share 15 12% and 17.6%, respectively. The company 
had a total profit of $15 Lakhs, out of which some 
amount was kept in reserve fund and the remaining 
distributed as dividend. Find out the amount kept in 
reserve fund. 

(а) 75 Lakhs 

(c) 86.5 Lakhs 


(b) 56 Lakhs 
(d) 85.5 Lakhs 


A man sells 5000 common shares of Company X 
(each of par value $10), which pays a dividend of 
2095, at 330 per share. He invests the sale proceeds 
in ordinary shares of Company Y (each of par value 
325) that pays a dividend of 15%. If the market value 
of a share of Company Y is 340, find out the number 
of shares of Company Y purchased by the man. 

(a) 3850 (b) 3750 

(c) 3700 (d) 3800 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


The shares of a company of par value $10 each, are 
available at 20% premium. Find out the amount paid 
by the buyer who wants to buy 2500 shares. What 
would be the gain of the buyer if he sells those 
shares at the rate of 220 per share? 


(a) 225000 (b) 330000 

(c) 320000 (d) 322000 

Find the income on 1296 stock of 260000 purchased 
at 3110. 


(а) 57200 
(с) 57400 


(b) $7500 
(d) $8200 
: : 1 
Find the income on 7 ^ 96 stock of 320000 purchased 
at 3120. 


(a) $1550 (b) $1450 
(c) $1500 (4) $1600 


Find the income by investing $81000 in 996 stock 
at 135. 


(a) $5500 (b) $6400 

(c) $5400 (d) $6000 

Find the income obtained by investing 290000 in 7 5 96 
stock at 112 r 

(а) $6000 (b) 56500 

(c) $7500 (4) $7000 


1 : 
А person buys 9 25 stock of 172000 at 144. Find 
his annual income. 


(a) 56640 
(c) 56900 


(b) 56840 
(d) 27240 


Mr Lal invested 392000 in 9296 stock at 91 


(Brokerage: $1). Find out the annual income of Mr 
Lal from this investment. 

(a) 39000 (b) 39500 

(c) 310500 (d) 58000 


e : 1 1 
Raja invested $99000 in d stocks at SES 


(Brokerage: $1). Find out Ram's annual income from 
his investment. 


(a) 59500 
(с) $10500 


(b) 810000 
(4) 59000 


Ram invested $88008 in 929 stock at 112 


(Brokerage: 32). Find out annual income of Ram 
from this investment. 
(a) 36334 
(c) 57334 


(b) 56874 
(d) 56534 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Find the investment required to purchase 7125000 
of 8% stock at 92. 

(a) 7115000 (b) 3120000 

(c) 7105000 (d) 3125000 

What investment will be required to purchase $90000 
of 8% stock at 110? 


(a) 588000 (b) 599000 
(c) 588500 (d) 59950 


Find out the investment required to get an income 


of $1938 from 22 stock at 90 (Brokerage 1%). 


(а) &19642.60 (b) €17543.00 
(с) €18543.60 (d) €18600.60 


A man bought 320000 of 5% stock at 90 and sold 
it when its price rose to $93 3 Find out his gain 
per cent. 4 


1 1 
(a) 57% (b) 47% 


52.» (4 42% 
(с) 6 0 6 0 


Meena bought 336000 of 7 5% stock at 92 and sold 


it when its price rose to $93 = Find out her gain 
per cent. * 

(a) 1.996 (b) 2.9% 

(c) 2.396 (d) 1.496 

A man invests $27600 in 4% stock at 92. He sold 
320000 stock when the price rose to 396, and sold the 
remaining stock when the market value fell to $90. 
How much does he gain or loss in the transaction? 
(a) Gain = $600 (b) Loss = $600 

(c) Loss = $650 (d) Gain = $650 

A person invests 228500 in 596 stock at 95. He sold 
315000 stock when the price rose to 298 and sold 
the remaining stock when the market value of the 
stock fell to 290, How much does he gain or loss 
in the transaction? 

(a) Gain = $300 (b) Loss = $300 

(c) Gain = 2400 (d) Loss = $400 

Sushma invested 3245000 in 7% stock at 98 and sold 
the stock when its price rose to $100. She invested 
the sale proceeds ш 9% stock at 125. Find out the 
change in income of Sushma. 

(а) $600 (b) 400 

(с) $500 (4) 5650 


34. 


35. 


36. 


37. 


38. 


39. 


40. 
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Anu invested 332400 in 8% stock at 90. She sold 
out $18000 stock when the price rose to 395 and the 
remaining stock at 298. She invested the total sale 


proceeds in 1096 stock at 96 7 Find the change in 
income of Anu. 

(а) $750 (b) $720 

(с) 2760 (d) $740 

A man invested $50490 in 5% stock at 99 and sold 
it when the price rose to $102. He invested the sale 
proceeds in 8% stock at 96. Find out the change in 
man's income (Brokerage: 33) 


(а) $1485 
(b) $1585 
(c) $1385 
(d) $1685 


A man invested 3260000 in 5% stock at 104. He sold 
the stock when the price rose to $125 and invested 
the sale proceeds in 6% stock. By doing this his 
income increased by 32500. At what price did he 
purchase the second stock? 

(a) 3225 (b) $175 

(c) $125 (d) $150 

Find out the income per cent of a buyer on 596 
debentures of face value 295 and available in the 
market for $125. 

(a) 4.896 (b) 5.896 

(c) 3.896 (d) 2.896 

Find out the income per cent on 10% debentures of 
par value 2120 available in the market for $150. 


(a) 996 (b) 8% 
(c) 796 (d) 6% 
Ви] has 800 shares of par value $50 each and 600 


debentures of par value $100 each of the company. 
The company pays an annual dividend of 696 on the 
shares and interest of 1296 on the debentures. Find 
out the total annual income of Brij and rate of return 
on his investment. 


(a) 59600, 9.6% (5) 58000, 8% 
(c) $10600, 10.6% (d) 59000, 8.6% 


А man bought 20 shares of $50 at 5 discount, the 


rate of discount being 42%, The rate of interest 
obtained is: 
3 1 
(a) 4 T (b) 3 a 
(c) 5.2896 (d) 4.9596 
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EXERCISE-2 


(Вл5Ер ON Memory) 





А sum of 32236 is divided among А, В and C such 
that A receives 2596 more than C and C receives 
25% less than B. What is A's share in the amount? 
(a) $460 (b) $890 
(c) 2780 (d) 51280 

[IOB PO Examination, 2009] 


. A sum of money is divided among A, B, C and D 


in the ratio of 2:3:7:11, respectively. If the share of 
C 18 32755 more than the share of A, then what 18 
the total amount of money of B and D together? 
(a) 54408 (b) 55510 
(с) $6612 (d) $7714 

[SBI PO Examination, 2008] 


. Mrudul invested an amount of 329500 in order to 


start a business. Shalaka joined her 4 months later 
by investing an amount of 333500. If the business 
earned a profit of 3120575 at the end of two years, 
what was Mrudul's share of the profit? 


(a) 360725 (b) 561950 
(c) 759250 (d) 858625 
[Indian Bank PO Examination, 2011] 


4. Rahul spends 50% of his monthly income 


on household items, 20% of his monthly income on 
buying clothes, 5% of his monthly income on medicines 
and the remaining amount of 311250 he saves. What 
is Rahul's monthly income? 
(a) 338200 (b) 334000 
(c) 341600 (d) $45000 

[IDBI PO Examination, 2009] 


. Sonu invested 1096 more than Mona. Mona invested 


1096 less than Raghu. If the total sum of their 
investment is 35780, how much amount did Raghu 
invest? 
(a) 32010 (b) 32000 
(c) 32100 (d) 32210 

[Bank of Baroda PO Examination, 2010] 


. In a business partnership among A, B, C and D, the 


profit is shared as follows 
A’s share B'sshare  C’s share 1 
B’s share C’sshare D’sshare 3 
If the total profit is 84,00,000 the share of C is 
(а) &1,12,500 (b) 31,37,500 
(c) $90,000 (d) 32,70,000 
[SSC (GL) Examination, 2011] 
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EXPLANATORY ANSWERS 





Exercise- | 





. (b) Annual dividend on one share 
= 10% 08810 


10 
= 7| 10x— | = 
e) = e 
Annual dividend of Ram owning 1500 shares 
= (1500 x1) = $1500. 


Alternatively, we could have found the total par value 
of 1500 shares first and then find dividend at 1096 of it 
as shown below: 


Total par value of 1500 shares 
= $(1500 x 10)= $15000 
Total annual dividend of Ram 


10 
= | 15000x — | = 
| aa) $1500. 


. (b) Annual dividend on one share = 10% of $100 


Annual dividend on 4000 shares 
= (4000 х 10) = $40000. 
. (©) Number of shares purchased by Jatin 
27260 


116 
Face value of 235 shares 


= $(235 x 100) = 323500. 
Annual income from 235 shares 
= 1696 of $23500 





= 235. 


16 
= =| — x 23500 | = 
(e | $3760. 


. (b) Number of shares = 50000 
Par value of a share = $10 
Total par value of 50000 shares = #500000 
Total dividend = $62500 
Rate of dividend paid by the company 
62500 
= E 





«100 %=125%. 


1 
. (а) Annual dividend оп one share = (хт; % 
i.e., 15% of 710 


15 
— x10 | = $1.50 
100 


Annual dividend on 1250 shares 
3(1250 х 1.50) = $1875. 
. (a) Number of shares = 125000 
Par value of a share = 320 
Total par value of 125000 shares 


= (1250000 x 20) = 32500000 
Total dividend = #375000 
Rate of dividend paid by the company 
375000 
(on 


(b) Dividend on 50 preferred shares 


52 % = 15%. 
=z? 50 х100х-17- = #500 

100 
Dividend оп 400 common shares 


= «(ao х 


Total dividend received by Seema 
= (500 + 6000) = 6500. 


. (a) Dividend on 200 preferred shares 


= 10% of $(200 х 100) 
- 4222 = $2000 
100 
Dividend on 1000 common shares 


1 
- 125% of (1000 х 100) 


_ = 25/2 (400090 
100 





25 
= 4 221000] = $12500 


Total dividend received 
= (2000 + 12500) = 34500. 


. (b) Total dividend declared = 125000 


Amount kept in reserve fund = $50000 
Net amount paid as dividend to the shareholders 
= $(125000 — 50000) = $75000 
Number of shares of par value $100 each = 50000 
Total par value of 50000 shares 
= %(50000 х 100) = 75000000 
Rate of dividend paid by the company 

75000 
Ёс: 


3 1 
х100 |% = —% = 1 — 96. 
2 2 


. (b) Dividend on 1200 preferred shares 


= 10% of %(1200 x 50) 
- ЧЕ) = $6000 
100 
Dividend on 3000 common shares 


1 
= (3352 % of %(3000 х 50) 
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11. 


12. 


13. 


14. 


= $ | .x3000x 50 = $10500 
100 


Total dividend received by Nishita 
= $(6000 + 10500) = 316500. 
(a) Market value of a share = 325 
Market value of 12500 shares 
= 8(25 x 12500) = 7312500 


Thus, the amount required to purchase 12500 shares = 
3312500 


Then, Mohan sells these shares at a premium of $11 
each. 


New market rate per shares 
= %(20 + 11) = 331 
Selling price of these shares 
= 8(31 x 12500) = 3387500 
Gain = S.P. — С.Р. = $(387500 — 312500) 
= $75000. 
(a) Par value of 200 shares = &(200 x 10)= $2000 


8 
Dividend received by Mac - «(520 


= $160 
Let, the market value of 200 shares be 3x. 
We have to find x such that 10% of x = 160 


a xx = 160 = x = 160 x 10 = 1600 
100 


i.e., Market value of 200 shares = 1600. 
Hence, the market value of one share 


1600 
-*|——|-e8. 
EJ 


(b) Par value of 12000 shares = (12000 x 10) 
= 1120000 


15 
Dividend received by Shyam - (25: 120000 | 


= $18000 
Let, the market value of 12000 shares be x. 
We have to find x such that 1096 of x - 18000 
10 
166 хх = 18000 = x = 18000 x 10 = 180000 
i.e., Market value of 12000 shares = #180000. 
Hence, the market value of one share 


M 462 eps 
12000 
(c) The total profit of the company = $180000. 
Amount kept in reserve fund = $30000 
Net amount paid as dividend to shareholders 


= (180000 — 30000) = 7150000 
Dividend paid by the company on 50000 preferred shares 





15. 


16. 


17. 


18. 


10x20 





- e| s0000% ) = 100000 


Dividend to be paid to common shareholders 
= (150000 — 100000) = 750000. 
Thus, dividend paid on a common share 


50000 =2 50 

~ 420000, `7 

Hence, dividend per cent paid on a common share 
2.50 





0 522 = 25%. 


(а) 12% of %(10000 х 100) 


12 
= 7| —— x10000 x100 | = 
< 100 | 3120000 





Dividend on 50000 common shares 
= 17.6% of $(50000 x 100) 


204 dus x 50000 x "| = 1880000 


Total dividend paid = &(120000 + 880000) 
= €1000000 = $10 Lakhs 

Amount kept in reserve fund 
= $15 Lakhs — 10 Lakhs = $5 Lakhs. 
(b) Income of the man from 5000 ordinary shares of 
Company X, which pays a dividend of 2096 
- с 200770120 

100 

Selling price of а share of Company X = 330 


) = $10000. 


Selling price of 5000 shares of Company X 
= %(5000 x 30) 
= 7150000. 


Now, the market value of a share of Company Y is given 
to be 740. 


Number of shares of Company Y purchased by the 
man from 7150000 


[m 





40 ) = $3750. 


(c) Par value of a share = $10 


100 
The amount to be paid by the buyer to purchase 2500 
shares = (2500 х 12) = 330000. 
Gain of the shareholder on selling one share 
= (20 – 12) = $8. 
Gain from selling 2500 shares 
= $(2500 x 8) = 320000. 
(a) Face value of the stock = $60000 
Income on $100 stock = $12 


120 
Market value of a share = =| 10x — | = $12 


19. 


20. 


21. 


12 
I 81 stock = =| — 
ncome оп $1 stoc (2) 


12 
Income on $60000 = 4542 = $7200. 


(c) Face value of the stock = $20000 


Income on $100 stock = 37 Е 





2 
І <1 stock = X шиг < > 
ncome оп $1 stock = 100 ) =*\ 200 


Income on 320000 stock = <{ 320000) 


= $1500. 
(c) Here, the market value of the stock 
= 881000. 
By investing $135, stock of par value $100 is available 
Income on $135 15 $9. 


9 
Income on $81000 is (вою) = 45400. 
(a) Here, market value of the stock = $90000. 


: : 1 : : 
By investing 3112 35 stock of par value $100 is available. 


1 1 
1 3112— is 7— 94 
ncome on z 573% 


2 


15 
* Income оп $90000 is =| — x — x 90000 
2 225 


22. 


23. 


24. 


25. 


= 86000. 

(b) Face value of the stock = $72000 

72000 19 
100 : 2 

(b) Market value of €100 stock 

-3(91 + 1) = $92 





Income on stock = Ч | = 86840. 


Income оп 392 = 39 — 


19 19 
Income on $92000 - € Е х 92 х 22 


= $9500. 
(d) Market value of $100 stock 


= $ 811 = x21 

2 2 
І z821 -37- 
ncome on A COP. 


155 2 
-5|--х---х99000 
Income on $99000 Ч 27168 | 


= $9000. 
(c) Market value of $100 stock 
-3(11242)-2 7114 


1 
Шшсоше оп $114 = 95 
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19 1 
= ne ETE: 
Income оп $88008 = € 2114 х 88008 


= $7334. 


. (a) Market value of $100 stock = $92 


Market value of #125000 stock 
92 
= =| —x125000] = 
22 | 7115000. 


An investment of 7115000 is required to purchase 
7125000 of 8% stock at 92. 


. (b) Market value of $100 stock = $110. 


Market value of $90000 stock 
110 
= ——x90000 | = 
5 | 100 | $99000 


An investment of $99000 is required to purchase 
$90000 of 8% stock at 110. 


28. (c) Brokerage = 1% $90 = 30.90 


29. 


30. 


Investment needed to buy $100 stock 
= $90.90 on which the income is 79% 


For income of $9 T the investment = $90.90 


For income of $1938, the investment 
90.90 x 2 
-€|— ———x1938 | = €18543.60. 
19 
(b) Investment made by the man in buying 320000 of 


90 
596 stock at 90 — “| бух = $18000. 


3 
When the price rose to $93 4^ the man sold the stock. 


Thus, money realized from selling the stock 


375... 
= ¥| — х —— x 20000 | = 
Ч 4 100 | $18750 


Gain in the transaction 
= $(18750 — 18000) = 3750 


Gai t= [5.199 |o, = 419 
ain per cent = 18000 о = 6 0 


(a) Investment made by Meena in buying 336000 of 


1 92 
7 5 % stock at 92 = [ү «36000 = 833120. 


3 
When the price rose to 9931 Meena sold the stock. 


Thus, money realized from selling the stock 


375 1 
= | — х — x 36000 | = 
4 4 100 | 833750 
Gain in the transaction 


= 3(33750 — 33120) = 3630 


Gai t= [2° 100186 = 19 
ain per cent = | 55170 o = 1.9 (approx). 
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31. 


32. 


33. 


34. 


(a) Stock purchased by investing $27600 in 4% 
at 92 
Gum 


92 
Money realized by selling $20000 stock at market value 
of 396 


"= x96 
=z 


= $19200. 
100 
Remaining stock = (30000 — 20000) = $10000. 


Money realized by selling $10000 stock at 290 


stock 





| = $30000. 





= 10000 x 29. - 39000. 
100 


Total money realized by selling the whole stock 
= (19200 + 9000) = 328200. 
Money invested - 327600 

Gain = %(28200 — 27600) = $600. 


(b) Stock purchased by investing $28500 in 5% stock at 
95 


100 
= 36:52:52 = $30000 


Money realized by selling $15000 stock market value of 
$98. 


98 
= =| — x15000 | = $14700 
100 


Remaining stock = %(30000 — 15000) = $15000 
Money realized by selling $15000 stock at $90 


90 
= =| ——х15000 | = $13500 
100 


Total money realized 
= $(14700 + 13500) = 328200 
Money invested = $28500 
Loss = $(28500 — 28200) = $300. 


(c) Income from first stock = $ (2 х 245000 = $17500 


We have to find the amount realized on selling this stock. 
Amount realized on selling $98 stock = $100 
Amount realized on selling 3245000 stock 


100 
- [ооо] = 3250000 


This amount is invested in 9% stock at 125 
Income from second stock 


= $ -2 х250000 = $18000 
125 


Hence, increase in income 
= $(18000 — 17500) = $500. 


(b) Income from first stock 


= B x 32400 = 32880 
90 


35. 


36. 


Amount of stock purchased by Anu 


100 
= зми) = $36000 


Amount received by selling $18000 stock at 95 
95 

= =| — x18000 | = $17100 
100 


Amount received by selling the remaining $18000 stock 
at 98 


= $ 28 „18000 = $17640 
100 


Total amount received 
= (17100 + 17640) = 334740 


1 
The amount of $34740 is invested in 10% stock at 96 2 
Income from this stock 


= $ 10х-2-х34740 = $3600 
193 


Hence, change in income 
= $(3600 — 2880) = $720. 
(a) Purchase price of first stock 
= $(99 + 3) = $102 
Income on first stock 


= $ Š 50490 = #2475 
102 


Sale price of stock = (102 — 3) = $99 
Amount received by selling the first stock 


= e| 2? 50490 | = 249005 
102 


Purchase price of the second stock 
= (96 + 3) = 399 
Income on second stock 
- «(549005 = $3960 
99 
Hence, change in income 
= (3960 — 2475) = $1485. 


5 
(c) Income on first stock — «(35260000 | = $12500 


Money realized by selling the stock when price rose to 
8125 


= $ (s x 260000 | = 3312500 
104 

Income on second stock is $2500 more on the first stock 
Income on second stock 

= %(12500 + 2500) = $15000 

Let, &х be the market value of the second stock 


312500x 6 
312500x6 L 15000 >x = 125 
x 15000 


The man purchased the stock at $125. 








i.e., 


37. 


38. 


39. 


(c) The market value of a debenture = $125 
Income on $125 is $5. 
Income on 395 is «s - 22. 
125 5 
Per cent income on the debentures is 3.8% 
(b) The market value of a debenture = $150. 
Income on $150 is $10. 
Income on $120 = eam] = $8 
150 
Per cent income on the debentures = 8%. 
(a) Annual dividend on 800 shares 
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Total annual income of Brij 
= $(2400 + 7200) = $9600 
Total investment of Brij 
= (800 x 50 + 600 x 100) 
= (40000 + 60000) 
= 1100000 
9600 


— —— x100 |% = 9.69 
100000 |» 720 


Rate of return = | 


. (с) Face value = $(50 х 20) = $1000 


95 
Dividend = 19:91 42) 








4x100 2 

800x50x6 
Бх 100 = 32400 Investment = $(45 х 20) = $900 
Annual interest on 600 debentures M (5100) mM 

te — = 5. 

600 x 100 x12 xs 2x900 5 

= & 100 = $7200 
ExERcIsE-2 


(ВАЗЕр ом Memory) 





. (e) Suppose В got “х. 


Amount to С=х-хх — 


3x 125 15x 
X = 


So, the amount to А = 
100 16 





= 15х:16х:12х 
Sum of the ratio = 15x + 16х + 12x = 43x 
2236x15x 


43x 


Share of A = = $780 


. (d) Suppose the amount of А, B, C and D are 2х, 3x, 


7х, 11х. 

ч Tx — 2x = 2755 
5х = 2755 
2755 





= 551 


Xm 


Total amount of B and D 
= (3 + 11)х 
14 x 551 [x = 55 
= 7714 


. (b) Monthly investment by Mrudul 


— 29500 x 24 - 708000 


and by Shalaka = 33500 x 20 = 670000 
Ratio = 708000:670000 


= 708:670 
708 
Share of Mrudul = ———— — x 120575 = 61950 
708 + 670 
. (d) Suppose monthly income is x 
(100 — 75) 

x X ————— = 11250 

100 


> хх 25 = 11250 
100 


1 
=> хх — = 11250 
4 


> х= 11250 х4 


x = 45000 
Short cut 
100 


——— ——— x 11250 = 745000 
(100—50—20—5) 


. (b) Suppose amount invested by Raghu = &х 


Amount invested by Mona 


= hada 

ео 

Amount invested by Sonu 
9 110 

=! Se 
10 100 


x + 0.9x + 0.99x = 5780 


= 0.99x 
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2.89х - 5780 


5 
= 3180 = $2000 
2.89 


6. (c) A's share = i of B's share 
of C's share 


B's share = 


C's share = of D's share 


wile wile 


Let, D's share be 3x, then 


1 
C's share =— x 
3 


1 
B's share =— x 
9 


A's share 2 — x 
27 


And, so 
auis Ид -4,00,000 
3 9 27 
=> x = 2,70,000 
1 1 
C's share =—x =—x2,70,00 
3 3 


= 390,000 
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INTRODUCTION 


Suppose, a man buys a pen at a credit of one year for 
8105 at 5% simple interest. If the money is to be paid 
immediately, he shall give $100. $100 18 the present value 
or present worth of $105 due in 1 year. Hence, the sum 
due ($105) is called the amount and the reduction made 
in consideration of making the immediate payment 18 
called true discount. 


Present Value 


The present value or present worth of a sum of money 
due at the end of a given time is that sum which with 
its interest for the given time at the given rate will 
amount to the sum due. 


True Discount (T.D.) 


The true discount is the difference between the sum 
due at the end of a given time and its present worth. 
Thus, T.D. = Amount (A) – present worth (P.W.) 

In the above case, T.D. = (105 — 100) = $5. 


Note: 


1. Clearly, T.D. is the Interest on P.W. and 
А = P.W. + Т.р. 


2. Interest is reckoned оп Р.№. and Т.О. is reckoned 
on amount. 


Banker's Discount 


Suppose, businessman A purchases goods worth $10000 
from businessman B at a credit of 3 months. Thus, B 
prepares a bill, called the bill of exchange. On receipt 
of the goods, A gives an agreement and signs the bill 
accepting that the money can be withdrawn from his 
account after 3 months of the date of the bill. Accordingly, 
A orders his bank to pay $10000 to B after 3 months. 


Besides, 3 days grace period is also added to this date 
(named nominally due date) of expiry of 3 months to 
arrive at a date called /egally due date. Thus, if April 
4, 2004 is the nominally due date then April 7, 2004 
will be legally due date. The amount of $10000 is called 
the face value. 

Now, suppose, B needs the money of this bill earlier 
than April 7, say March 7. In such a case, B can approach 
the banker or broker to pay him the money against the 
bill. Obviously, in such a situation, the money paid by 
the banker will be less than the face value of the bill. 
Now, suppose, the bill is presented to the banker on 
March 7, 2004, then the banker will deduct the interest 
on the face value for the period March 7, 2004 to April 
7, 2004 and this interest 18 called the Banker's Discount 
(B.D.) or Commercial Discount. 

Thus, Banker's Discount is the simple interest on 
the face value for the period from the date on which 
the bill was discounted and the legally due date. The 
amount mentioned in the bill is called the face value of 
the bill. It may be noted that banker 's discount 1s greater 
than the true discount, because while the true discount 
18 the interest on the present worth, banker's discount 
18 the interest on sum due. 

The difference between the present worth and cash 
value of a bill is called the banker » gain (B.G.). Thus, 
the interest on the bill value (or the face value) 18 
called the banker's discount (B.D) and the difference 
between the banker's discount and true discount (T.D.) 
18 called banker's gain (B.G.) 





We have the following results. 
Banker's gain = Banker’s discount — True discount 
= [nterest on sum due — Interest on present worth 


= [nterest оп (sum due — present worth) 


= [nterest on true discount. 
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SOME BASIC FORMULAE 


1. If rate = R% p.a. and time = T years, then 


100xA . 100xT.D. 
100+ RxT RxT 
Illustration 1: Find the present worth of $8700 due 
in 3 years at 15% per annum at simple interest. Also, 
find the true discount. 





0) РМ. = 





Solution: Pw. 10054. 100x8700 
outon: +W. = Ту RET 100+15х3 
100x 8700 
mre 0000 


T.D. = Amount — P.W. = 8700 — 6000 = 32700. 





P.W.xRxT | AxRxT 





(ii) T.D. = 


100 100+ RxT 


Illustration 2: Find the true discount and the sum for 
15 months, hence whose present value at 8% 1s $1000. 
P.W.xRxT _ 1000х8х15 
100 100х12 
= $100. 
Sum due = P.W. + ТО. 
1000 + 100 = $1100. 





Solution: Т.О. = 


Illustration 3: Find the true discount reckoning 3% 


p.a. simple interest on $1802 due in 2 year’s time. 
AxRxT 1802х3х2 
100+RxT 





Solution: T.D. = = 3102. 


100--3х2 






$.1.х Т.О. 





(ii) Sum (А) = 


5.1.-Т.Б. 





Explanation 


dins. x T.D. 
S.I.x T.D. _ 100 


51515. cs T. 
100 


=A 


_ S.Lx T.D. 
S.I.- T.D. 
Illustration 4: The true discount on a certain sum of 


money due for 2 years, hence it 18 $1800. The simple 
interest on the same sum is 32232. Find the sum. 


S.LxT.D. 2232х1800 





Solution: Sum (4) 





© SL-T.D. 2232-1800 
. 2232x1800 _ span, 
432 
(iv) S.I. – Т.О. = S.I. on Т.О. 
Explanation 
AxRxT P.W.x RxT 
SL-TD.- 


100 100 





Өрх 
=u ae 100 


T.D.xRxT SI TD 
= 100 = S.I. оп Т.Р. 
Illustration 5: The discount on а certain sum is due 
for 4 years, hence it is $100. But the interest on the 
same sum for the same period 18 $125. Find the sum 
and the interest rate. 
Solution: We have, 


S.I. on Т.Р. = $1. - TD. 
= 125 - 100 = $25. 
25x100 25 (1 











Rate (2) = 19944 4 4% 
S.I.x T.D. 125x100 
and, Sum (4) = SI TD, 125—100 
= 5500. 








Illustration 6: 


Find the present worth of a bill of 
73380 due for 2 years at 4% compound interest. Also, 
calculate the T.D. 








A 3380 
Solution: P.W. = = = 5 
R 4 
]- — 1+— 
100 100 
3380х25х25 uds 
26x26 i | 


T.D. =A — P.W. 
= 3380 — 3125 = 3255. 





. B.D. = S.I. оп the bill Юг unexpired time 
3. B.G. = BD. - T.D. 
4. B.D. = Т.О. + Interest оп Т.О. 








55 в B.D.xT.D. 
BAe ВТ, 
6. ТО. = JP.W.x B.G. 
7 TD.- BIG 100 
Rate x Time 
8. TD.- Amount x Rate x Time 
100 + (Rate x Time) 
9. BD. = Amount x Rate x Time 
100 
B.D. x 100 
10. Sum Due = ————— 
RxT 





11. Money paid by the banker = Amount — B.D. 





Illustration 7: А bill is drawn for $5050 on June 12, 
2004 for a 5 months credit period. It is discounted on 
September 3, at 596 per annum. 

Find the: 


(1) Banker's discount; 
(п) Money received by the holder of the bill; and 
(11) Banker's gain. 
Solution: Amount = $5050. 
Date of drawing = June 12, 2004 (for 5 months) 
Date of maturing = Nov 15, 2004 (including 3 days grace) 
Date of discounting = September 3, 2004. 
Number of days from Sept 3. to Nov 15. = 
Sept. Oct. Nov. 


1 
27 +31 +15 = 73 days = 5 уеаг. 


Amount x Rate x Time 
100 





г. (i) Banker's discount = 


_ 5050х1х5 _ 250.50 
2 100х5 Т 
(ii) Amount received by the holder of the bill 
= Amount — В.О. 


= 5050 — 50.50 = $4999.50. 
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(iii) True discount on $5050 
Amount x Rate x Time 
100-- (Rate x Time) 


5050+1х5 


= ——— = 90 
100-- х5 
5 


Banker's gain = В.О. — Т.О. = 30.50. 


Illustration 8: Тһе banker’s discount and the true 
discount on a certain sum of money due for 4 months 
are 248 and 345, respectively. Find the sum and the 
rate of interest. 

B.D.x T.D. 48x45 48x45 

B.D.-T.D. 48-45 3 

= $720. 

Now, the banker's discount 1s simple interest on the sum 
due for 4 months. 





Solution: Sum = 


100х48х3 
720х1 
Illustration 9: Find the face value of a 3 months bill 


when the banker's discount at 3% per annum 18 $18. 
Solution: B.D. = $18; Rate (R) = 3%, 


Rate of interest = = 20% p.a. 


1 
Time (7) = pe 


B.D.x100 _ 18x100x4 
RxT 3х1 
Illustration 10: The present worth of a bill due for 
sometime 18 €1500. Find the banker's discount on the 

bill, if the true discount is 375. 


Solution: T.D. = JP.W.x B.G. 
= 75 = 41500xB.G. 


= 75 x 75 = 1500 x B.G. 


Face value = = 32400. 








: 75х75 15 
> B.G. = T30 7*7 
or, $3.75. 


B.D. = T.D. + B.G. = 75 + 3.75 = $78.75. 


Illustration 11: The banker’s gain on a bill due for 
1 year at 12% per annum is 86. Find the true discount. 
Solution: TD B.G.x100 6х100 
olution: T.D. — RXT 1251 
Illustration 12: Ifthe true discount on а certain sum due 
for 6 months at 6% is 336, what is the banker’s discount 
on the same sum for the same period and at the same rate? 
Solution: B.D. = T.D. + Interest on Т.О. 


T.D.xRxT _ 36х6х6 


100 100х12 
= 36 + 1.08 = $37.08. 








$50. 


= T.D. + 
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. The true discount on a bill of $1260 is due for 6 


months at 1096 per annum is: 

(a) 860 (b) 5160 

(c) 380 (d) 3260 

. Ifthe discount on a certain sum in 2 years at a certain 


rate is 7150 and the interest in 3 years is 3240. Find 
the sum and the rate of interest. 


1 1 
(a) 32400, 3 5 96 (5) 22400, 4 4 % 


1 
(c) 22200, 5 3 % (d) None of these 


. If the true discount оп $161 is due for 2 years and 
6 months is 221, then find the rate of interest. 


(a) 22% (b) 45% 


(c) 5% (d) 6% 

. The present worth of $920 due at the end of 3 years 
at 5% simple interest per annum is: 

(а) $780 (0) 5850 

(с) 5800 (4) 5810 

. Ifthe simple interest on a certain sum is due Юг some 
years at 6% is $180, and the discount at 5% on the 
same amount is 2140. Find the sum and the time. 


3 

(a) 32100 and 1 7 years 
3 

(b) 32200 and 2 7 years 


3 
(c) 32000 and 2 7 years 
(d) None of these 


. The banker's gain on a certain sum of money is due 
for 9 months at 4% p.a. is $2.25. The sum 15: 


(a) 32575 (b) 32500 

(c) 32250 (d) 33250 

. At a given rate, the simple interest and the true 
discount on a certain sum, for a given time, are 224 
and 322, respectively. The sum is: 

(a) 3264 (b) 3220 

(c) 5288 (d) 3295 

. The present worth of a bill of 31764 due for 2 years 
at 596 compound interest 1s: 

(а) $1650 (0) 51700 

(с) 51600 (4) $1714 


9. 


[$21 is the true discount on 3371 for a certain time, 
what is the true discount on the same amount for 
double that time, the rate being the same in both the 
cases? 


(a) 539.00 
(c) 540.00 


(b) $35.75 
(d) 539.75 


. The T.D. on a certain sum of money due in 2 years 


is $1800 and the simple interest on the same amount 
15 32232. Find the sum. 

(a) 39300 (b) 39350 

(c) 39450 (d) 39400 


. The present worth of 3220.50 due in 2 years reckoning 


compound interest at 596 1s: 


(a) 2200 (b) 7197.5 
(c) 2202 (d) $192.25 


. The T.D. on 3936 is due after a certain time at 896 


is 336. The money is due after: 


(a) 6 months (b) 3 months 
(c) 1 year (d) 9 months 


. A man bought a motor-cycle for 332500. He sold it 


for 335000, allowing the buyer for a 6 months credit. 
If the money be worth 496 per annum, the gain per 
cent is: 


1 9 
— 0 2-0, 
(a) 87% (b) 715 76 


7% d) 82% 
(75% 485% 


. Find the present worth of a bill of $3720 which is 


due for 2 years at 12% compound interest, being 
compounded annually. 


(а) 83100 
(c) 33125 


(b) 33150 
(d) 33225 


. The holder of a bill for 317850 nominally due on 


May 21, 1991 received 3357 less than the amount 
of the bill by having it discounted at 5%. When was 
it doscounted? 

(a) Dec 29, 1990 
(c) Dec 19, 1990 


(b) Dec 30, 1989 
(d) None of these 


. The true discount on a certain bill due for nine months 


at 4% simple interest is X150. Find the amount of 
the bill. 

(а) 55150 
(c) 34750 


(b) 55250 
(d) 55650 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


A banker discounts а 4 months bill at 3%. If the 
proceeds be invested in a manner, so that nothing 
18 lost, the interest rate should be: 


(a) 396 (b) 496 


1 
(c) 3 33 96 (d) None of these 


The difference between the simple interest and the true 
discount on a certain sum of money for 2 years at 1596 
per annum at simple interest is 745. Find the sum. 
(а) 8700 (b) 5650 

(c) 8675 (d) 5625 

The present worth of a sum of money due for 146 
days at 5% 1s $400. The sum due is: 


(а) 2410 (b) 2408 

(c) 2415 (d) $450 

The present worth of a bill due in sometime is 31500. 
Find the banker's discount on the bill, if the true 
discount is 375. 

(а) $78.75 (b) $77.75 

(c) $82.75 (d) 76.75 

If the simple interest on 32000 at 5% p.a. is equal 
to the true discount on 32500 for the same time and 
at the same rate, the time 18: 


(a) 45 уеагѕ (b) 5 years 


1 1 
с) 7— years d) 2— years 
(c) 2 (d) 5 


321 18 the true discount on 3371 for a certain time at 
certain int. If the rate of interest 18 kept same, true 
discount on the same sum for double that time will be: 
(a) $44.38 (b) 339.75 

(c) 333.25 (d) None of these 

The true discount on a bill of 35450 due in 9 months 
18 5450. Find the rate of interest. 

(a) 1296 (b) 12.5% 

(c) 11.5% (d) 13.1% 

If 310 be allowed as true discount on a bill of $110 
due at the end of certain time, then the discount 
allowed on the same amount due at the end of double 
the time is: 

(а) $20 (b) 321.81 

(c) 322 (d) 318.33 


A bill which being due at the end of 4 years is now 
worth $575, but if it is due in 25 years, it would 


now be worth $620. The sum of the bill is: 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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(a) 8695 (b) 2725 

(c) 8713 (d) None of these 

Find the present worth (P.W.) and the true discount 
reckoning 6% per annum simple interest of X176 due 
in 20 months time. 

(а) $160, $16 (0) $130, 846 

(с) $150, 326 (d) None of these 


What rate of interest does a man get for his money 
when in discounting a bill due in 10 months, he 
deducts 4% of the amount of the bill? 

(a) 5% (b) 6% 

(c) 896 (d) 4% 

The discount on 35229 due in 1 year 9 months 
reckoning compound interest at 5% is: 


(а) 3429.00 (b) 3415.00 
(c) 3393.25 (d) None of these 


A bill is discounted at 596 per annum. If banker's 
discount be allowed, at what rate of interest must 
the proceeds be invested, so that nothing 1s lost? 


19 
(a) 596 (b) 45% 


(c) 5 Es 96 (4) 10% 

19 
If the compound interest on a certain sum of money 
for 2 years at 4% is 745.90, the true discount on the 
same amount of money due 2 years at 4% simple 
interest 1s: 


(a) 539.69 (b) 541.67 
(c) 545.00 (d) 538.45 


The true discount on a bill of 32550 due after 3 
months is €50. Find the banker's discount. 

(а) $53 (0) 551 

(с) $55 (4) $57 

А owes B $1350 due in 3 months and B owes А 
31078 due 5 months. If they agrees to settle their 
account right now at 5% p.a., A should pay to B: 


1 
(а) 22775 (b) $288.25 


(с) 3302 (d) None of these 


320 is the true discount on 3260 due after a certain 
time. What will be the true discount on the same 
amount due after half of the earlier time, the rate 
of interest being the same. 


(a) 810 (b) $10.40 
(c) $15.20 (d) 713 
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34. 


35. 


36. 


What 18 the rate of interest when the P.W. of $1245 
due in 15 months 18 $1200? 


(a) 396 (b) 496 


1 
(с) 4 24 (d) 596 
A has to pay 322 to B after 1 year. B asks A to pay 
3110 in cash and defers the payment of $110 for 2 
years. A agrees to it. Counting the rate of interest 
at 10% per annum in this new mode of payment, 


(a) there is no gain or loss to anyone. 

(b) A gains 37.34 

(c) A loses 37.34 

(d) A gains $11 

The В.С. on a sum due 3 years at 10% is $180. The 
B.D. is: 


(a) 5680 
(с) $580 


(b) 2780 
(d) 2480 


. If the discount on 3249 at 596 S.I. be 89, when 18 


the sum due? 


(a) 6 months 
(c) 9 months 


(b) 4 months 
(d) 7 months 


. The banker's gain on a certain sum due in 2 years 


at 5% per annum 18 $8. The present worth is: 


(a) 5800 (b) 51600 
(c) €1200 (4) 5880 


3 
. The В.С. on a certain sum due in 5 years is 53 of 


B.D. Here, the rate of interest is: 


(a) 696 (b) 596 
(c) 496 (d) 396 





EXERCISE-2 


(Ва5Ер ON Memory) 





. А fan is listed at $1500 and a discount of 20% is 


offered on the list price. What additional discount 
must be offered to the customer to bring the net 
price to $1104? 
(a) 8% 
(c) 1296 


(b) 1096 
(d) 1596 
[SSC (GL) Prel. Examination, 2005] 


. А company offers three types of successive discounts: 


(1) 25% and 15%, (1) 3096 and 10%, (iii) 35% and 
596. Which offer is the best for a customer? 
(a) First offer 
(b) Second offer 
(c) Third offer 
(d) Any one; all are equally good 
[SSC (GL) Prel. Examination, 2007] 


. А man buys a single apple for 325. If he were to buy 


a dozen apples, he would have to pay a total amount 
of 3250. What would be the approximate per cent 
discount he would get on buying a dozen apples? 
(a) 32 (b) 20 
(c) 12 (d) 17 

[Bank of India PO, 2010] 


. An article is marked 4096 above the cost price and 


a discount of 30% is allowed. What 1s the gain or 
loss percentage? 
(a) 1096 gain 
(c) 296 loss 


(b) 5% gain 
(d) 1296 loss 
[SSC (GL), 2011] 


5. 


The difference between a discount of 40% оп $500 
and two successive discounts of 3696, 496 on the 
same amount is: 
(a) 20 

(c) 81.93 


(b) 2 
(d) €7.20 
[SSC (GL), 2011] 


. If on a marked price, the difference of selling prices 


with a discount of 3096 and two successive discounts 
of 2096 and 1096 18 372, then the marked price (in 
rupees) is: 
(a) 3,600 
(c) 2,500 


(b) 3,000 
(d) 2,400 
[SSC (GL), 2010] 


. Successive discounts of 10%, 20% and 30% is 


equivalent to a single discount of: 
(a) 60% (b) 49.6% 
(c) 40.5% (d) 36% 
[SSC (GL), 2010] 


. Two successive discounts of a% and b% on the 


marked price of an article are equivalent to the single 
discount of: 





(a) (a + БУУ (b) 99-16)” 
a+b, a+b, 
Bor 
©) 66-90 (à) “2790 


188С, 2013| 
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ExERcIsE-2 





.(a) 2.(c) 3.(d) 4. (с) 5.(d 6 (а) 7. (b 8. (Ы) 





EXPLANATORY ANSWERS 

















Ехєвс:5Е-1 
! B.D.x T.D 
12605510 Зи ИГ Т > .х Г.Э. _ = 77.25% 75 
. (a) TD.-€ = #60. B.G. 2.25 
100 + х10 х будаа: 
2 T.D.x S.I. 24x22 
240x2 7. (a) Sum = = = #264. 
. (a) Interest for 2 years = = $160 81-Т., 24-22 





Discount for 2 years = $150 5 


2 
8. (c) P.W. = 31764 + (+) 








С с, 100 
B.D.- T.D. 160-150 400 
= 31764 x —— = 71600. 
Бага ра ОО ау TM 
are of merest = DDR 73” 9. (а) 221 is the interest on ¥(371 — 21) = $350 
. (d) $21 is the interest on (161 — 21) .  350xno.ofyearsxrate | „ү 
or, $140 for 2 years 6 months 100 
2100 
Rate % = 21x100 _ 6%. = Number of years x rate = —— = 
140 x 5/2 350 





A Y 100 = 920х100 


. (©) Present worth = = 
100+RxT 100 -3x5 


=z 920 х 100 
115 

. (а) В.О. or Simple Interest at 5% 

= 180x5 223160 
6 

Discount at 5% = $140 

B.DxT.D. 150x140 

B.D.- T.D. 150-140 


- 3800. 





Sum = = 32100. 





180x100 3 
Rate per cent = ———— = 1— years. 
2100x 6 7 


. (a) B.G. is the interest on T.D. 


TD.- 222х100 = #75 


2х4 
4 


В.р. = $75 + $2.25 = $77.25 


Twice number of years х rate = 12 
Now, on $112, the Т.О. is $12 


on 3371, the Т.О. = pi x 371 
112 


= 339.75. 


Simple interest on the sum x (T.D.) 





шив ган Simple interest on the sum — (T.D.) 


тз 2232х1800 
`6 2232-1800 


Ж 2232 x 1800 
S 432 


= 39300. 


220.5 _ 220.5x20x20 


5 Ү 21х21 
1+— 
100 





11. (a) P.W. = 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


(a) P.W. = %(936 — 36) = 2900 
136 is S.I. on 7900 





: 36х100 1 
Time = =— year 
900х8 2 
= 6 months. 


(b) S.P. of motor = cycle = $35000 
Gain = 335000 — $32500 


= $2500 
Gain 9$ = E x 10095 
32500 
= 99 
13 13 
3720 
(c) РМ. = A = 4—————— 
x) (tw) 
1+— br 
100 100 


= 33720 х 23228 = $3125. 
28 28 


(a) Clearly, S.I. оп $17850 at 5% is 3357. 
100x357) 2 — 146 d 
17850xs) 5 years — ays. 


So, the bill is 146 days prior to May 24, the legally due 
date. 


Time = | 





May April March Feb. Jan. Dec. 
24 -30 +31 +28 +31 +2 = 146 дауз 
So, the bill was discounted on Dec 29, 1990. 
150x100 
(а) P.W. = T.D.x 100 = Eg 
RxT LALA 
12 
= 75,000 
Amount of the bill = $5000 + $150 


= 75150. 


(c) 4 months = : уеаг 


Banker deducts 33 х : = €] from a bill of $100. 


So, the banker pays &(100 — 1) = $99. 
So, the bill-holder loses $1. 


So, for investment #1 should be interest on X99 for 4 

months. 

1x100 100 1 
= =3 

4 33 33 


99x — 
12 


Rate of Interest — 96 





(b) Let the sum be $100. 
Time - 2 years 
Rate = 15% per annum 


100x15x2 
81-34 = $30 
| 100 | 





19. 


20. 


21. 


22. 


23. 


| 100xRxT 
Time Discount = € 


|100 - (Rx T) 


| 100x15x2 
31004 5x2) 








[100x15x2 
= $ = $ 
130 | 13 
The difference between S.I. and T.D. is 


300 90 
z 30 -—_ | = 5-- 
| я 13 


If the difference in S.I. and Т.О. is € =" the sum = $100. 


If the difference in S.I. and T.D. is 81, 
The sum = $100 x do : 

10 
If the difference in S.I. and Т.О. is $45, 


the sum = $100 х ia х 45 = $650. 





(b тр. = 2400 x 12,528 
365 100 
5.0. = $400 + $8 = $408. 
(а) T.D. = J/P.W.x B.G. 
75 = 41500 x B.G. 
Squaring both the sides, 
75 x 75 2 1500 x B.G. 
Bü ce 59 2.9.5 
1500 4 


B.D. = Т.О. + B.G. 
= 75 + $3.75 = $78.75. 


(b) Т.р. = $500 
Вае = 5% 
P.W. = 32000 
Time = 2005100 = 5 years. 
2000 х 5 
(b) P.W. of $371 = (371 — 21) = $350 


Also, Т.О. = Simple Interest on P.W. 
Simple Interest оп $350 for a certain period at certain 
rate p.c. = $21. 


Simple Interest on $350 for double the period at same 

rate p.c. = 342. 

342 15 Т.р. on 3(350 + 42) = 3392 for double the 

period. 

T.D. on 3371 for double the period and same rate p.c. 
42 


= — x 371 = $39.75. 
392 


(a) Amount = $5450 
P.W. = Amount — Т.О. 


. Rate = 


24. 


25. 


26. 


27. 


28. 


29. 


= $5450 - $450 
= $5000 


In other words, simple interest on $5000 for 9 months is 


3450 
S.Lx100 450х100х4 
PxT 5000 x3 
- 1290 per annum. 
(d) S.I. on %(110 — 10) for a given time = $10 
S.I. on $100 for double the time = 320 
Sum = 3(100 + 20) = 3120 





ТО. on 7110 = 47:52 = 218.33. 
120 


(c) Let, the rate p.c. be r %. 
Let, =x be the amount of the bill. 
xx100 
100+ 4r 
That is, 57500 + 2300r = 100x 
х = 575 + 23r 
100х 


Then, 575 = 





and, 620 = 5 
100+=—r 
2 
62000 + 1550r = 100x 
6200 + 155r 10x 
= 5750 + 230r 
75r = 450 
2 r=6 
и. (1) > x = 575 + 138 = $713. 
100 x 76 


100+6x 29 
12 


Il 


[using (1)] 


(a) Present Worth = = $160 


True discount = Amount — Present worth 
= 3176 — 3160 
= 16. 
(a) Let the amount of the bill be $100. 
Money deducted - 34 
Money received by holder of the bill 


= %(100 — 4) = $96 
S.I. on $96 for 10 months = 34 





Rate = DUD = 5%. 
96x5 
(a) PW. = 5229 
5 35 
1+ — || 1+—-— 
100 4 100 
20 80 


= 5229 x op M — 34800 


T.D. = 3(5229 - 4800) = 3429. 
(c) Let the sum be $100. Then, В.О. = $5 
Proceeds = (100 — 5) = $95 


(1) 


30. 


31. 


32. 


33. 


34. 


35. 
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-. 85 must be the interest on $95 for 1 year. 
a 5 





95x1 } 


te = =5—%. 
So, rate | 19 % 
(b) Let the sum be €x. Then, 





(8) 3-68 








х= 5795459 ар 
51 
T.D. on 3562.5 
_ 562.5х4х2 4500 _ 241.67. 
100-4х2 108 
(b) Т.О. = $50 
P.W. = 32550 - $50 = 32500 
Rate of Interest = sis = 8% per annum 
2500 x1 
B.D. = & 2550 8,1 = $51 
`1 100 д 


(а) P.W. of $1350 
1350x100 1350x400 
405 





1004-2. x5 
12 


pw. of e107e 1079100 1078x1200 
.W. of € = = 
100+ 2х5 1225 





= %1056 


4000 
A should pay В = 59 -1056) 


=782 —флт1. 
3 3 


(b) 54. on 3240 for a given time = 320 
S.I. on 3240 for half the time = $10 
$10 is Т.О. on 3250 


10 
.D. = |= x260 | = 710.40. 
So, T.D. on $260 Е | $10.40 


(а) Т.О. = $1245 — $1200 = 345 





P.W. = $1200 
Rate of interest = х. = 3%. 
1200 x 15/12 
(b) A has to pay the P.W. of 3220 due 1 year hence, 
which is 
-z 100 x 220 - 2200 
100+ (10x1) 
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A actually pays = $[110 + P.W. of $110 due 2 years]. 39. (d) Let, B.D. = 1 
3 
25 irog РО, E: i IT 
100 + (8x2) 
= $192.66 3 20 
A gains = [200 — 192.66] = $7.34. SEND 1-2) EU 
36. (b) TD. = B.G.x100 _ z 180x100 = #600 
xT 10x3 1x 29 
B.D. = #(600 + 180) = 2780. Е БӨ ова 
37. (c) РМ. = 2249 — $9 = 2240 BD-TD. |_20 3 
T.D. = %9 = 
Каїе = 5% 81 2 for 5 is Т1 
| TD.x100 9x100 3 Л. on ET ог 5 years is $1. 
ime P.W.xrate 240х5 459 . . 100 x3 à 
= 9 months. -. Rate of interest = Е = 3%. 
8х100 
ара. «(m 
Rate x Time 5x2 
= $800. 
EXERCISE-2 
(BASED ON Memory) 
1. (a) М.Р. = $1500 6. (a) Let the marked price be $х 
Discount = 20% Therefore, in case 1, S.P. 
S.P. = $1200 70х 
Let, 1200 — x% of 1200 = $1104 = 100 


=> x% of 1200 = 96 > х = 8 
An additional discount of 8% must be offered 


to the customer to bring the net price to $1104. 


Single discount equivalent to successive discounts of 
20% and 10%. 








3. (4) Cost of one apple = $25 = (2200y 
Cost of 12 apples = 25 x 12 = 7300 n 
Amount paid = 3250 30 — 200 
Discount = 300 — 250 = $50 Ех = ER 
буух _ 50х100 
% Discount = 300 = (30 — 2)% 
= 17% (арргох.) = 28% 
4. (c) Let the C.P. of the article be $100. Therefore, marked Hence S.P. in this case 
price = $140 72х 
S.P. = 70% of 140 = 798 = 00 
loss% = 100-98 100 = 2% Therefore, 
100 
| : . 72x 70x 
5. (d) Single equivalent discount for 36% and 4% “10019 = $72 
_ [36+4-36х4 
~ 100 э 2 Sp 


100 — 


(40 — 1.44)% = 38.56% 
Therefore, required difference 

= 1.44% of 500 _ 7200 
1.44 2 


= — x500 = $7.20 
100 = $3600 


} 
N 
эз 

I 

N 
N 
© 
© 
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7. (b) Single equivalent discount for successive discounts 
of 1096 and 2096 


8. (b) Let the Marked price of the article be $100 








First discount = 3a. 
20x100), 

- (10+20- 100 y, Second discount 109 dx ops 00 
100 100 

= 28% 

Single equivalent discount for 28% and 30% 2 Total discount percent Ga of, 
= [58430 28 x 30 
100 


= 49.6% 
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Binary Number System 








INTRODUCTION 


A number system 1s nothing more than a code. For each 
distinct quantity there is an assigned symbol. The most 
familiar number system 1s the decimal system which uses 
10 digits, that 15, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. The шаш 
advantage of this system 18 its simplicity and long use. 
Most of the ancient societies used this system. Even in 
our everyday life we use this system and 1s sometimes 
being taken as the natural way to count. Since this 
system uses 10 digits it is called a system to base 10. 

A binary number system is а code that uses only 
two basic symbols, that is, 0 and 1. This system is very 
useful in computers. Since, in this system, only two 
symbols are there, it can be used ш electronic industry 
using ‘on’ and ‘off’ positions of a switch denoted by 
the two digits 0 and 1. 


Decimal Number System 


Decimal number system used 10 digits, O through 9, 
that is, the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 


Binary Number System 


Binary means two. The binary number system uses only 
two digits, 1.e., 0 and 1. 


Base or Radix 


The base or radix of a number system is equal to the 
number of digits or symbols used in that number system. 
For example, decimal system uses 10 digits, so that 
base of decimal system (that 15, decimal numbers) 18 
10. Binary numbers have base 2. 

A subscript attached to a number indicates the base 
of the number. For example, 100, means binary 100. 
100, stands for decimal 100. 


Weights 


In any number to a given base, each digit, depending 
on its position in the number has a weight in powers 
of the base. 


Illustration 1: In the number (5342). 
The weight of 2 is x? 
The weight of 4 is x! 
The weight of 3 is x? 
The weight of 5 is №. 

The sum of all the digits multiplied by their respective 
weights is equal to the decimal equivalent of that number 


and gives the total amount represented by that number. 
(5342), = (5х? + 3х2 + 4х + 239), 
Illustration 2: 


57 0 3 4 
104 10? 10? 10! 10° 


Number to the base 10, 
that is, decimal number 
weights 

5 x 10* + 7 x 103 + 0 x 102 + 3 x 10 + 4 x 10? 
— Value represented or decimal equivalent 


Illustration 3: 
1 1 0 0 1 Number to the base 2 
2^ 03x 90-95. 08 that is, binary number weights 
1х 24 + 1х 23 +0х 22 +0х 21 «1x2? 
= 16+8+1 = 25 
= Decimal equivalent or value represented by 11001.. 





Decimal to Binary Conversion 
Step 1 Divide the number by 2. 


Step 2 Divide Quotient of Step 1 by 2 
Continue the process till we get quotient = 0 
and remainder as 1. 
Then, the remainders from down upwards written 
from left to right give the binary number. 








Illustration 4: 


Convert decimal 23 to binary. 


Solution: 2 | 23 Remainders 
2111 1 
2| 5 1 
2412 1 
Е. 0 
fo 1 
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Reading the remainders upwards and writing from 
left to right we get the binary equivalent of decimal 
23 as 10111. 

That is, Binary 10111 is equivalent to decimal 23 
or we can write 10111, = 23,,. 









Binary to Decimal Conversion 

Following steps are involved to convert a binary 

number to its decimal equivalent 

Step 1 Write the binary number. 

Step 2 Write the weights 29:21 22, 23, co under 
the binary digits starting from extreme right. 

Step 3 Cross out any weight under a zero, that is, 
weights under zeros in the binary number 
should be deleted. 

Step 4 Add the remaining weights. 





Illustration 5: 

equivalent. 

Solution: 1 1 0 1 
23 22 21 20 

The weight 2! is under 0 so it can be deleted. Sum of 

the remaining weights 

= 23+ 2+2 =8+4=1= 13. 

Е Decimal equivalent of binary 1101 = 13, that is, 

1101, = 13,5. 


Convert binary 1101 to its decimal 


Binary number 
weights 


Binary Addition 


In binary number system there are only 2 digits, that 
18, 0 and 1. In decimal system we carry 1 for every 10 
whereas in binary system we carry 1 for every 2. Hence, 
rules of addition are as under: 


0+0 =0 
0+1 =1 
1+0 =1 
1+1 = 10 


Add 1010 to 10100 
10100 
+ 1010 
11110 


Illustration 6: 
Solution: 





Binary Subtraction 


1.0-0-0 
21-0-1 
3.1-1=0 
4.10-1-1 


5.0-15-- 


[Complement of a binary number is the exact reverse 
of the given number] 

Complement of 0 = 1 

Complement of 1 = 0 

For subtraction of binary number the following 
method known as one’s complement method is used. 








Subtraction of a Lower Number from a Higher 
Number 

To determine which binary number is lower and 
which is higher, it is advisable to find their decimal 
equivalents. 


Step 1 Make the number of digits equal in both 
the numbers. 

Take the complement of the second number, 
that is, take the complement of the number 
to be subtracted. 


Step 2 


Step 3 Add the complement obtained in Step II to 
the first number. The carry over obtained 
from this addition indicates that the answer 


shall be positive. 
Step 4 This carry over is taken out and added to 
the first digit on the right, that 1s, extreme 
right digit. 


Step 5: 


The digits so obtained is the final answer. 








Illustration 7: Subtract 11 from 101. 
Solution: Now, 101,-4*1-75,,11,-2*1-3,. 
Clearly, 11 is smaller than 101. Making the number of 
digits equal, we write 11 as 011. 
Complement of 011 — 100. 
Adding 100 to 101, we get 
101 
100 
(1) 001 [Carry over is 1] 
Taking out the carry over and adding to extreme right 
digit, we get 
001 
1 
010 


The answer is 010 or 10. 


Subtraction of a Higher Number from a Lower 
Number. 


Step 1 Take the complement of the second number. 

Step 2 Add the complement obtained in Step I 
to the first number. In this case there is 
no carry over indicating that the answer 
18 negative. 





Step 3 Recomplement the digits obtained after 
adding the complement of the second 


number to the first number. 
Step 4 


Put a negative sign before the result 
obtained in Step 4. 





Illustration 8: Subtract 1110 from 1001. 
Solution: Now, 1110, =8+4+2 = 14; 


1001 = 8 + 2 = 10,4. 
Clearly, 1110, > 1001,. 


Complement of 1110 = 0001. 
Adding 0001 to 1001, we get 


Binary Number System 22.3 


1001 
0001 
1010 


Complement of 1010 = 0101. 
The answer is —0101 or — 101. 


[There is no carry over] 


Binary Multiplication 
Rules: 1x 1 = 1, 1х0 = 0. 


Illustration 9: Multiply 1111 by 11. 
Solution: 1111 
11 
1111 
1111 


101101 
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1. Find the binary equivalent of decimal 117. 


(a) 1010101 (b) 1110101 
(c) 1111101 (d) None of these 


2. Find the binary equivalent of decimal 52. 


(a) 110100 (b) 111100 
(c) Remainder (d) None of these 


3. Find the decimal equivalent of binary 1110101. 
(а) 110, (b) 111, 
(c) 117,9 (d) None of these 

4. Find the binary equivalent of decimal 235. 


(a) 1010111, (b) 1010111, 
(c) 11101011, (d) None of these 


5. Find the binary equivalent of decimal 701. 


(a) 1010111101, (b) 1011101101, 
(c) 1110111101, (d) None of these 


6. Find the decimal equivalent of binary 101001. 


(a) 31 (b) 41 
(c) 51 (d) None of these 
7. Find the decimal equivalent of binary 10000010011. 
(a) 1043 (b) 1023 
(c) 1033 (d) 
8. Find the decimal equivalent of binary 111011. 
(a) 69 (b) 49 
(c) 59 (d) None of these 
9. Add 1001 to 0101. 
(a) 1111 (b) 1110 
(c) 1010 (d) None of these 


10. Add 11010 to 11100. 


(a) 110110 (b) 111110 

(c) 110111 (d) None of these 
11. 11111, + 10001, + 1011, = 

(a) 110111 (b) 111001 

(c) 111011 (d) None of these 


12. 11001, 11011, + 11111, = 


(a) 1010011 (b) 111011 
(c) 1110011 (d) None of these 


13. 11, 4111, + 1111, + 11111, = 


(а) 101010 (0) 111000 

(с) 101100 (d) None of these 
14. 111, + 101, = 

(a) 1111 (b) 10111 

(c) 1100 (d) None of these 
15. 1000, + 1101, + 1111, = 

(a) 100100 (b) 111100 

(c) 101010 (d) None of these 
16. 111, + 101, + O11, = 

(a) 1011 (b) 1111 

(c) 1101 (d) None of these 
17. 111000, — 11001, = 

(a) 11111 (b) 10111 

(c) 11011 (d) None of these 
18. 10001, — 1111, = 

(a) 101 (b) 11 


(c) 10 (d) None of these 
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19. 


20. 


21. 


22. 


111101, — 10111, = 23. Multiply 101 by 11: 
(a) 111110 (b) 100110 (a) 1111 (b) 1011 
(c) 101110 (d) None of these (c) 1110 (d) None of these 
11111, — 10001, = 24. Multiply 101101 by 1101: 
(a) 1010 (b) 1111 
(c) 1110 (d) None of these (001091 
бей = (0) 1001101001 
@ 11 2 2 d (c) 1001001001 
a 
d) None of these 
(c) 10 (d) None of these (9 | 
МНТУ ОИ Во 0 25. Multiply 11001 by 101: 
(a) 110101 (b) 101101 (a) 1111101 (b) 1110101 
(c) 110100 (d) None of these (c) 1011101 (d) None of these 


ANSWER KEYS 
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.(b) 2 (а) 3. (с) 4. (с) 5. (а) 6 (b) 7. (а) 8. (с) 9 (b) 10. (а) П. (c) 12. (а) 13. (b) 
. (с) 15. (a) 16. (b) 17. (a) 18. (c) 19. (b) 20. (с) 21. (a) 22. (b) 23. (a) 24. (с) 25. (а) 





EXPLANATORY ANSWERS 














ЕхЕВСІЅЕ- | 
. (b 3. (с) 1 1 1 0 1 0 1 
2|117 Remainder oe. о 22 2. 7 
2 | 58. 1 Delete the weights 23 and 21. 
2| (29 0 Adding the remaining weights, we get 
104 1 26 + 25 +24 + 22 + 20 = 64 + 32 +16+4+1 = 117 
217 0 1 
JEA i i.e., 1110101, = 117,5. 
Ї 1 
“Таг | 4. (с) 
. The binary equivalent of decimal 117 is 1110101. 2 | 235 Remainder 
(a) 2| 117 1 
2 | 58 1 
2 |52 Remainder 21 39 0 
gs | 214 | 
eal 0 |77 0 
zie ! 2| 3. 1 
2152 9 dir 1 
ш | |o 1 
0 1 








. The binary equivalent of decimal 52 is 110100. - 2359 = 11101011, 


5. 


10. 


11. 


12. 


(a) 
701 Remainder 
350 1 


5 


о 
FOF, OF, еэ HHO 





(b) 1 0 1 0 0 1 


Decimal equivalent 

= 1х 25 +0х 24 + 1х 23 +0+ 22 +0х21' «1x2? 

= 25 + 23 + 1х 20 = 32 = 32 +8 +1 = 41. 

(a) 1 0 00 0 0 1 0 0 1] 1! 
210 29 28 27 26 25 24 23 22 21 29 

Decimal equivalent 

=1х2Ю + 0х 29 +0х 28 +0х27 

+0х 26 +0х 25 + 1х 24 +0х 23 

+0х 22 +1х2' + 1х 20 

= 210 + 24+ 21 + 20 = 1043. 




















‚(Өт 1 1 0 1 1 


O 02 E “чуб 
Decimal equivalent 
=1x25+1x2f+1x2+0x24 
= 25 4 24+ 22 +2! + 20 = 59. 





1x2! 21x29 


. (b) 0101 


+1001 
1110 





(а) 11100 
+ 11010 
110110 


(©) 11111 
10001 
1011 


111011 


(a 0011 


3 
Column 1: 1-124123; 27 Quotient 1, Remainder 1 


13. 


14. 


15. 


16. 


17. 
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Column 2: 0-1 





1-1 (carry from first column) 


3 
= 3; 5 = Quotient 1 and Remainder 1 


Column 3: 0-0 





1-1 (carry from second column) 


2 
= 2; 5 = Quotient 1 and Remainder 0 





Column 4: 1 + 1 + 1 (carry from column 3) 


4 
= 4; 2) = Quotient 2 and Remainder 0 











Column 5: 1 + 1 + 1 + 2 (carry from column 4) 
= 5, 510 = 101,. 


Note: 
Quotient in any column is carry for next column. 
(b) 11 
111 
1111 
11111 
111000 








(с) 111 
101 
1100 
(а) 1000 
1101 
1111 
100100 





(b) 111 

101 

011 

1111 
(a) 111000, = 32 + 16 + 8 = 56 
11001, = 16+8+1=25 


Since 11001, < 111000,, so we are to subtract a lower 
number from a higher number. 

Making the digits equal in the number to be subtracted, 
we get 011001. 


Complement of 011001 = 100110. 
Adding 100110 to 111 000, we get 
111000 
100110 
(11011110 


[1 in the [ ] is the 1 carried over] 
Adding 1 to the extreme right digit in 011 110, we get 
011110 
1 
11111 


111000, — 11001, = 11111. 
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18. (c) 10001, = 2, + 1 = 17, 


19. 


20. 





1111, = 22 + 22+ 21 + 1 = 15. 
Since 1111, < 10001», we are to subtract a lower number 
from a higher number. 


Making the digits equal in the number to be subtracted, 
we get 


01111. 
Complement of 01111 is 10000. 
Adding 10000 to 10001, we get 
10001 
10000 
[1]00001 





Adding 1 to 1 in 00001, we get 00001 
1 
00010 





10001, — 1111, = 10. 

(b) Complement of 010111, — 101000 
111101 

+ 101000 

[1]100101 


Now, 


Adding 1 to the extreme right digit in 100101, we get 


100101 
+ 1 
100110 





111101, — 10111, = 100110. 
(c) Complement of 10001, — 01110. 





Now, 11111 01101 
+01110 + 1 
[101101 01110 


11 111, — 10001, = 1110. 


21. 


22. 


23. 


24. 


25. 


(a) Complement of 011110 — 100001 





Now, 100001 000010 
-100001 + 1 
[1000010 000011 


100001, - 11110, = 11. 


(b) 1111 
11 

11 11 

1111 

10 1101 








(a) 101 


(с) 101101 
1101 

101101 

000000 
101101 


1001001001 


(а) 11001 
101 
11001 
00000 
11001 
1111101 


Series 


INTRODUCTION 


Now-a-days questions on series are asked in almost every 
competitive examination. These questions may involve 
numbers only, letters (4, B,...) only, or a combination 
of both. 


SERIES 


A series is a sequence of numbers. These numbers 
are called terms of the sequence. All the terms of the 
sequence are arranged according to a certain predefined 
rule. After carefully studying the given series and finding 
the specific pattern in which the terms are changing, it 
Is possible to find out the next term of the series. 


NUMBER SERIES 


1. Arithmetic Series Ап arithmetic series is one in 
which the difference between any two consecutive 
terms is always the same and is called the common 
difference, that is, each successive number is obtained 
by adding (or subtracting) a fixed number to the 
previous number. 


Illustration 1: Consider the series: 1, 3, 5, 7, 9, .... 
Here, 2nd term — 1st term — 3rd term — 2nd term 

= 4th term — 3rd term =... = 2. 

Hence, 1, 3, 5, 7, ... 18 an arithmetic series. 

2. Geometric series A geometric series is one in which 
the ratio of any two consecutive terms is always the 
same and is called the common ratio, that is, each 
successive number is obtained by multplying (or 
dividing) a fixed number by the previous number. 


Illustration 2: The series given below: 
(a) 2, 4, 8, 16, 32, ... 
(b) 3, —6, 12, —24, 48,... 


NS MP 
(©) 27127367 100” 

11 1 1 
(4) 





57307180 108077 





(e) x, х2, х”, x^, ... (where x is any fixed real number), 
are all geometric series. The ratio of any term in 
(a) to the preceding term is 2. The corresponding 


ratios in (b), (c), (d) and (e) are —2, 


1 
=, = and x, 
: 3 
respectively. 


6 

3. Series of squares, cubes and so on. Simple powers 
of natural numbers (squares, cubes, etc.) or their 
combinations are sometimes used to form some series. 


Illustrations 3: 
(a) 4, 9, 16, 25, 36, ... 
Each term in this series is a perfect square. The square 
roots of the terms are 2, 3, 4, 5, 6, ... . Clearly, the 
square roots of the terms of the given series are forming 
an arithmetic series with common difference 1. So, the 
next term of the series will be (6 + 1)’, that is, 49. 
(b) 1, 27, 125, 343, ... 
Each term in this series 1$ a perfect cube. The cube roots 
of its terms are 1, 3, 5, 7, ... clearly, the cube roots of 
the terms of the given series are forming an arithmetic 
series with common difference 2. 

So, the next term of the series will be 9°, that is, 729. 


14 9 16 
© $27 ea m 
In the above series, the numerators are squares of 


natural number (7), while the denominators are cubes of 
(n + 1). 


25 
So, the next term of the series will be 216: 
4. Arithmetic series of second order We know 


that in an arithmetic series, the difference of any 
two consecutive terms is always the same. This 18 
arithmetic series of first order. 
A series in which the difference between successive 
terms themselves form an arithmetic series 18 called an 
arithmetic series of second order. 


Illustration 4: Consider the series 1, 3, 7, 13, ... 
The difference between successive terms of the above series 
are 2, 4, 6, ... which form an arithmetic series with common 
difference 2. 


So, the next term of the series will be (13 + 8), that is, 21. 
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5. Arithmetic series of third order A series in which 
the difference between successive terms themselves 
form an arithmetic series of second order, is called 
an arithmetic series of third order. 


Illustration 5: Consider the series: 2, 9, 17, 28, ... 
The difference of successive terms of the above 
series are 7, 8, 11, 16, ... 
The difference of successive terms of the above 
series are 1, 3, 5, ... which forms an arithmetic series 
with common difference 2. 


So, the next term of the series will be (28 + 16), 
1.е., 44. 

In this manner, we can construct arithmetic series 
of higher order. 

6. Arithmetico-Geometric series In this series each 
successive term 1s obtained by first adding a fixed 
number to the previous term and then multiplying 
it by another fixed number. 


Illustration 6: The series: 1, 9, 33, 105, ... is an 
arithmetico-geometric series as each successive term 
18 obtained by first adding 2 to the previous term and 
multiplying it by 3. 

So, the next term of the series will be (105 +2) х 
3, that 1s, 321. 

It is important to note that the differences of successive 
numbers in the above series are 8, 24, 72, ... which are 
forming a geometric series. 

7. Geometrico-Arithmetic series In this series each 
successive term is obtained by first multiplying (or 
dividing) the previous term by a fixed number and 
then adding (or subtracting) another fixed number. 


Illustration 7: The series: 2, 5, 17, 65, .... is a 
geometrico-arithmetic series as each successive term is 
obtained by first multiplying the previous term by 4 and 
then subtracting 3 from it. 

So, the next term of the series will be (65 x 4) — 3, 
that 18, 257. 


Again, note that the differences of successive numbers 
in the above series are 3, 12, 48, ... which are forming 
a geometric series. 

8. Double series ЇЇ consists of two series combined 
into a single series. The alternating terms of this 
series form an independent series. 

Illustration 8: Consider the series: 

1, 2, 4, 6, 7, 18, 10, 54, .... 

Terms at odd places of the series: 1, 4, 7, 10, .... 
18 an arithmetic series. 

Terms at even places of the series: 2, 6, 18, 54, .... 
18 à geometric series. 


So, the next term of the series will be (10 + 3), 
that is, 13. 


Finding the wrong term in a series 


In such questions, a number series is given of which all 
others except one are similar in some respect. The one 
term of the sequence does not follow the same pattern 
as is followed by the others. This one 18 the wrong 
term in the series. To find the wrong term in a given 
series we must study the given series carefully and find 
the pattern/rule in which the terms are changing. After 
that, we should find which of the terms is not changing 
according that pattern/rule. Thus, the wrong term is found. 


Illustration 9: Find the wrong term in the given series: 
5, 10, 17, 24, 37, 50, 65. 
Solution: The terms of the series are in the following 
order: 
22-1,31-1,4-1,5-1,6-1,7-1,8-1 
Clearly, fourth term of the series, that is, 24 should 
be replaced by 26 so that all the terms of the series 
follow a particular pattern. Thus, 24 is the wrong term 
in the given series. 


Finding the missing term of the series 


In such questions, a number series is given in which a 
blank space or question mark is provided in place of 
any one term of the series. The term at the blank space 
follow the same pattern as followed by other terms. We 
are required to find the missing term to replace the blank 
space or question mark. 


Illustration 10: Find the missing term in the given 
series: 49, 56, 64, 72, ?, 90, 100 
Solution: The terms of the series are in the following 
order 
72, 72 +7, 8, 82 + 8, 92, 9 + 9, 10? 

Clearly, fifth term in place of question mark will 
be 9?, that is, 81. 


SOME SPECIAL SERIES 


1. Series of Date or Time 
(a) Consider the series, 
3 — 2 – 2004, 13 — 2 - 2004, 23 – 2 — 2004, 
5 — 3 – 2004, 
Here, each successive date differs by 10 days. Since 
2004 1s a leap year, 5 — 3 — 2004 should be replaced 
by 4 — 3 — 2004. 
(b) Consider the series, 
3.35, 5.00, 6.25, 7.40, 9.15, 10.40 
Here, each successive time differs by 1 hour 25 
min. Therefore, 7.40 should be replaced by 7.50. 


. Numbers followed by their L.C.M. or H.C.F 
(a) Consider the series, 

1, 2, 3, 6, 4, 5, 6, 60, 5, 6, 7, ....? 

Ist part 2nd part 3rd part 


1, 2, 3, 6 4, 5, 6, 60 5,6,7? 
































Here, in each part fourth number is L.C.M. of 
first three numbers. Thus, the number in place of 
question mark will be 210 (L.C.M. of 5, 6, 7). 

(b) Consider the series, 

8, 4, 4, 7, 8, 1, 3, 9, 3, 2, 1, ? 

161 part 2nd part 3rd part 4th part 


8, 4, 4 7, 8, 1 3, 9, 3 2,1? 





























Here, in each part third number is H.C.F. of first 
two numbers. Thus, the number in place of question 
mark will be 1 ( H.C.F. of 2, 1,). 

. Numbers Followed by their Product 
Consider the series, 
1, 3, 3, 9, 27, 243, ? 


Here, 1 x 323 
3x3=9 
3x9=27 
9 x 27 = 243 


27 x 243 = 6561 
Thus, the number in place of question mark will be 
27 x 243, that is, 6561. 
. By Use of Digit Sum 
Consider the series, 
11, 13, 17, 25, 32, ? 
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Неге, 13 = 11+(1 + 1) 
17 = 13+ (1 + 3) 
25 = 17 + (1+7) 
32 = 25 + (2 + 5) 
That is, next number = previous number + digit 
sum of pervious number. 
Thus, the number in place of question mark will 
be 32 + (3 + 2) = 37. 


Alpha-Numeric Series 


Such series involve the use of both the letters of the 
alphabet as well as the numbers. It is a two-line series. 
One line is a number series while the other line 1$ an 
alphabet series. The terms of both the series follow the 
same pattern/rule. One of these two series is completely 
known. We have to find the required number of the 
incomplete series. 


Illustration 11: 2, 7, 17, 37, 77, 


3, a, b, c, d, 
2 7 17 37 77 
х2-43 х2-43 х2-43 х2-43 


a=3x24+3=9 
b=9x24+3=21 
с=21х2 +3 = 45 
а = 45 х2 +3 = 93 
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. Insert the missing number 
5, 8, 12, 17, 23, , 38 


(а) 29 (0) 30 

(с) 32 (4) 25 
. Insert the missing number 

4, 9, 20, 43, 90, __ 

(а) 185 (0) 172 

(с) 179 (4) 165 


. Insert the missing number 

1, 1, 4, 8, 9, 27, 16, __ 

(a) 25 (b) 36 
(c) 125 (d) 64 
. Fill in the missing number 
2, 6, 3, 4, 20, 5, 6, 2, 7 


(а) 25 (0) 42 

(с) 24 (4) 18 
5. Fill in the missing number 

1, 5, 11, 19, 29, ? 

(a) 47 (b) 41 

(c) 39 (d) 55 
6. Fill in the missing number 

3, 6, 21, 28, 55, 66, ?, 120 

(a) 106 (b) 108 

(c) 105 (d) 102 
7. Fill in the missing number 

5, 13, 25, 41, ?, 85, 113, 145 

(a) 42 (b) 64 

(c) 63 (d) 61 
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8. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Fill in the missing number 

4, 5, 9, 18, 34, ? 

(a) 42 (b) 59 

(c) 38 (d) None of these 


. Fill in the missing number 


1799, 899, 449, ? 


(a) 333 
(c) 111 


(b) 114 
(d) 224 


Fill in the missing number 
2, 1, 2, 4, 4, 5, 6, 8, 8, 10, 11, ? 


(а) 12 (0) 8 
(с) 10 (4) 9 
Fill in the missing number 
5, 11, 19, 29, ? 

(a) 31 (b) 52 
(c) 41 (d) 51 


Fill in the missing number 
0, 3, 12, 30, ?, 105, 168 


(a) 61 (b) 62 
(c) 60 (d) 63 
Fill in the missing number 
15, 20, 30, ? 

(a) 45 (b) 40 
(c) 48 (d) 50 


Fill in the missing number 
11, 10, ?, 100, 1001, 1000, 1001 


(a) 110 (b) 111 

(c) 101 (d) None of these 
Fill in the missing number 

99, 95, 86, 70, ? 

(a) 45 (b) 62 

(c) 65 (d) 55 


Fill in the missing number 
5, 18, 10, 12, 15, ? 

(a) 4 (b) 8 
(c) 6 (d) 10 
Fill in the missing number 
12, 8, 14, 6, 16, ? 

(a) 18 (b) 4 
(c) 32 (d) 10 
Fill in the missing number 
13, 21, 29, 34, 43, 92, 12, ? 
(a) 84 (b) 31 
(c) 92 (d) 12 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


Fill in the missing number 

3, 15, 35, ... , 99, 143 

(a) 68 (b) 58 

(c) 63 (d) 45 

Fill in the missing number 

4, 7, 11, 18, 29, 47, ?, 123, 199 

(a) 71 (b) 82 

(c) 86 (d) 76 

In the following number series a wrong number is 
given. Find out the wrong number. 


455, 445, 465, 435, 485, 415, 475 


(a) 475 (b) 465 
(c) 435 (d) 455 
(e) 445 

3, 10, 24, 54, 108, 220, 444 
(a) 108 (b) 10 
(c) 24 (d) 54 
(e) 220 

8, 18, 40, 86, 178, 370, 752 
(a) 86 (b) 178 
(c) 40 (d) 370 
(e) 752 

1, 2, 6, 21, 84, 445, 2676 

(a) 6 (b) 21 
(c) 2676 (d) 84 
(e) 445 

1, 16, 9, 64, 25, 216, 49 

(a) 64 (b) 216 
(c) 16 (d) 49 
(e) 9 

864, 420, 200, 96, 40, 16, 6 
(a) 864 (b) 200 
(c) 96 (d) 16 
(e) 40 

9, 13, 21, 37, 69, 132, 261 
(a) 9 (b) 13 
(c) 261 (d) 261 
(e) 132 

2, 5, 18, 19, 24, 29, 34 

(a) 18 (b) 2 
(c) 19 (d) 29 
(e) 34 

1, 5, 11, 19, 29, 55 

(a) 29 (b) 55 


(c) 11 (d) 5 


30. 2, 4, 4, 16, 8, 256, 64 


(а) 8 (5) 16 
(c) 64 (4) 256 
(e) 4 


Directions (31-40): In each of the questions below 
a number series has been given followed by five 
alternatives. One term of the given number series 1s 
wrong. Find out that wrong term and spot out a number 
from the alternatives which will replace the wrong term 
of the series. 


31. 2, 9, 28, 65, 126, 216, 344 


(a) 38 (b) 217 
(c) 356 (d) 66 

32. 58, 57, 54, 50, 42, 33, 22 
(a) 48 (b) 49 
(c) 52 (d) 30 
(e) 18 

33. 0, 9, 64, 169, 576, 1225 
(a) 225 (b) 360 
(c) 444 (d) 556 
(e) 630 

34. 1, 3, 7, 19, 42, 89, 184 
(a) 8 (b) 9 
(c) 24 (d) 30 
(e) 182 

35. 169, 121, 80, 49, 25, 9, 1 
(a) 100 (b) 81 
(c) 36 (d) 16 
(e) 4 

36. 7, 9, 17, 42, 91, 172, 293 
(a) 16 (b) 25 
(c) 36 (d) 8 
(e) 49 

37. 8, 14, 26, 48, 98, 194, 386 
(a) 60 (b) 50 
(c) 72 (d) 96 
(e) 108 

38. 95, 86, 73, 62, 47, 30, 11 
(a) 90 (b) 75 
(c) 64 (d) 35 
(e) 15 

39. 7, 14, 56, 168, 336, 1344, 2688, 8064 
(a) 3032 (b) 5032 
(c) 4032 (d) 2680 
(e) 332 
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40. 11, 15, 17, 19, 23, 25 


(a) 1 (b) 18 
(c) 21 (d) 10 
(e) 13 


Direction (41—49): In each of the following questions 
a number series is given. After the series a number 1s 
given followed by (A), (B), (C), (D) and (E). Complete 
the series starting with the number given following the 
sequence of the given series. Then, answer the question 
given below each: 


4. 1 9 65 393 
2 (А) (В) © (D) (E 


Which of the following numbers will come in place 
of (C)? 


(a) 490 (b) 729 
(c) 854 (d) 734 
(e) None of these 

42. 616, 496, 397, 317, 254, 


838 (A) (В), (©, (D), (B) 


Which of the following numbers will come in place 


of (Е)? 
(a) 428 (b) 608 
(c) 426 (d) 529 
(e) 712 


43. 434, 353, 417, 368, 404, 379, 
108 (A) (B) (©, (D) (E) 


Which of the following numbers will come in place 


of (Е)? 
(a) 27 (b) 91 
(c) 42 (d) 53 
(e) 78 

44. 4, 16, 48, 120, 272, 


124, (А), (В), (©, (D) (B) 


Which of the following numbers will come in place 
of (C)? 


(a) 4424 (b) 256 
(c) 528 (d) 1080 
(e) 2192 


45. 1, 9, 65, 393, 
2, (А), (B) (C) (D) В 


Which of the following numbers will come in place 
of (C)? 
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46. 


47. 


Directions (3—15): 





(a) 490 (b) 729 48. 6, 14, 35, 111, 449, 

(c) 854 (d) 734 

рот" з (А), (B. © (D) © 

848, 420, 206, 99, 45.5, Which of the following numbers will come in place 
of (B)? 

664, (А), (B. (©, (D) (E ee az 

Which of the following numbers will come in place (c) 1892 (d) 11 

of (D)? (e) 29 

(a) 32 (b) 34 49. 8, 49, 288, 1435, 5736, 

(c) 160 (d) 328 

8 8, 12, 24, Which of the following numbers will come in place 
of (Е)? 

36 (A) (B) (©), (D) (BE) 
(a) 162 (b) 805 

Which of the following numbers will come in place (c) 9645 (d) 3216 

of (Е)? (e) 28 

(a) 108 (b) 36 

(c) 810 (d) 54 

(e) None of these 

EXERCISE-2 


(BaseD on Memory) 





. The missing number in the sequence 0, 2, 8, 18, ..., 


50 is: 
(a) 28 (b) 30 
(c) 32 (d) 36 


[SSC (GL) Prel. Examination, 2005] 


. The next number in the sequence 2, 5, 10, 14, 18, 
23, 26, 32, ... is: 
(a) 33 (b) 34 
(c) 36 (d) 37 


[SSC (GL) Prel. Examination, 2005] 


What should come in place of the 


question mark (?) in the following number series? 


3. 


4. 


7413, 7422, 7440, ?, 7503, 7548 


(a) 7464 (b) 7456 
(c) 7466 (d) 7477 
(e) None of these 
[SBI PO, 2008] 
4, 16, 36, 64, 100, ? 
(a) 120 (b) 180 
(c) 136 (d) 144 


(e) None of these 
[SBI PO, 2008] 


5. 


12, 33, 96, 2, 852, 2553 
(а) 285 (5) 288 
(c) 250 (4) 384 


(e) None of these [SBI PO, 2008] 


. 70000, 14000, 2800, 2, 112, 22.4 


(a) 640 
(c) 560 
(e) None of these 


(b) 420 
(d) 540 
[SBI PO, 2008] 


. 102, 99, 104, 97, 106, ? 
(a) 96 (b) 95 
(c) 100 (d) 94 


(e) None of these [SBI PO, 2008] 


. 14, 43.5, 264, ?, 76188 
(a) 3168 (b) 3176 
(c) 1587 (d) 1590 


(e) None of these 
[Bank of Maharashtra PO, 2008] 


. 41, 164, 2624, ?, 6045696 


(a) 104244 

(c) 94464 

(e) None of these 
[Bank of Maharashtra PO, 2008] 


(b) 94644 
(d) 102444 


10. 32, 49, 83, 151, 287, 559, ? 
(а) 1118 (0) 979 
(с) 1103 (4) 1120 
(e) None of these 
[Andhra Bank PO, 2006] 
11. 12, 14, 17, 13, 8, 14, 21, 13, 4, ? 
(a) 14 (b) 13 
(c) 15 (d) 2 
(e) None of these 
[Corporation Bank PO, 2006] 
12. 4, 6, 12, 30, 90, 315, ? 
(a) 945 (b) 1102 
(c) 1260 (d) 1417.5 
(e) None of these 
[Corporation Bank PO, 2006] 
13. 25, 16, 2, 4, 1 
(a) 3 
(c) 12 
(e) None of these 
[Corporation Bank PO, 2006] 
14. 15, 12, 17, 10, 2, 8, 25, 6 
(a) 3 (b) 7 
(c) 21 (d) 19 
(e) None of these 
[Corporation Bank PO, 2006] 
15. 15, 29, 57, 113, ?, 449 
(a) 226 
(c) 215 
(e) None of these 
[LIC ADO Examination, 2007] 
16. In the following number series, one number is wrong. 
Find out the wrong number. 
17, 22, 32, 45, 67, 92 
(a) 67 
(c) 22 
(e) None of these 
[LIC ADO Examination, 2007] 
Directions (17-20): One number is wrong in each of the 
number series given in each of the following questions. 
You have to identify that number and assuming that a 
new series starts with that number following the same 
logic as in the given series, which of the numbers given 
in (a), (b), (c), (d) and (e) given below each series will 
be the third number in the new series? 


(b) 6 
(d) 18 


(b) 235 
(d) 224 


(b) 32 
(d) 45 


17. 3 4 10 34 136 685 4116 
(a) 22 (b) 276 
(c) 72 (d) 1374 


(e) 12 [SBI PO, 1999] 


Series 23.7 


18. 214 18 162 62 143 90 106 
(a) —34 (b) 110 
(c) 10 (d) 91 
(e) 38 


[SBI PO, 1999] 


19. 160 80 120 180 1050 4725 25987.5 


(a) 60 (b) 90 

(c) 3564 (d) 787.5 

(e) 135 

[SBI PO, 1999] 

20.2 3 7 13 26 26 47 78 

(a) 11 (b) 13 

(c) 15 (d) 18 

(e) 20 


[SBI PO, 1999] 


Directions (21-25): In each of the questions given 
below there is a mathematical series. After the series 
a number is being given followed by (a), (b), (c), 
(d) and (e). You have to create another series after 
understanding the sequence of the given series which 
starts with the given number. Then, answer the question 
given below. 


21.1 9 65 393 
2 (а) (b (c (d) (e) 


Out of the following numbers which would come in 
the place of (c)? 
(a) 490 

(c) 731 

(e) None of these 


(b) 853 
(d) 729 


[Bank of Baroda PO, 1999] 
22. 8 8 12 24 
36 (a) (b) (c) (d) (е) 


Out of the following numbers which would come in 
the place of (e) 
(a) 810 

(c) 54 

(e) None of these 


(b) 36 
(d) 108 


[Bank of Baroda PO, 1999] 
23. 424 208 100 46 
888 (а (b) (c) (d) (e) 
What number would come in place of (b)? 
(a) 20 (b) 440 
(c) 216 (d) 56 
(e) None of these 
[Bank of Baroda PO, 1999] 
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24. 


25. 


Directions (26—30): 


4 5 9.75 23.5 


7 (a) (b) (c) (d) (e) 

What number would come in the place of (d)? 
(a) 32.5 (b) 271.5 

(c) 8 (d) 14.25 


(e) None of these 
[Bank of Baroda PO, 1999] 


5 294 69 238 
13 (a) (b © (d (e) 


Which of the following numbers would come in the 
place of (e)? 

(a) 246 

(c) 125 

(e) None of these 


(b) 206 
(d) 302 


[Bank of Baroda PO, 1999] 


In each of the following questions 


a number series is given. Only one number is wrong 
in each series. Find out that wrong number, and taking 
this wrong number as the first term of the second series 
formed following the same logic, find out the third term 
of the second series. 


26. 


27. 


28. 


30. 


1 2 8 21 88 445 
(a) 24.5 (b) 25 
(c) 25.5 (d) 24 


(e) None of these 
[SBI Associates PO, 1999] 


6 7 18 63 265 1365 
(a) 530 (b) 534 
(c) 526 (d) 562 


(e) None of these 
[SBI Associates PO, 1999] 


7 23 58 127 269 555 
(a) 263 (b) 261 
(c) 299 (d) 286 


(e) None of these 


.2 7 28 146 877 6140 
(a) 242 (b) 246 
(c) 252 (d) 341 


(e) None of these 
[SBI Associates PO, 1999] 


126 33 148 765 4626 
(a) 46 (b) 124 
(c) 18 (d) 82 


(e) None of these 
[SBI Associates PO, 1999] 


31. 


32. 


33. 


34. 


36. 


37. 


38. 


39. 


40. 


41. 


7, 9, 13, 21, 37, ? 


(a) 58 
(c) 69 


36, 28, 24, 22, ? 
(a) 18 
(c) 21 


0, 4, 18, 48, ?, 180 


(a) 58 
(c) 84 


987:IHG :: 654:? 
(a) FDE 
(c) EFD 


. 24:126 :: 48:? 


(a) 433 
(c) 240 


1:8 : 27:2 
(a) 37 
(c) 57 


(b) 63 
(d) 72 
[SSC (GL), 2010] 


(b) 19 
(d) 22 
[SSC (GL), 2010] 


(b) 68 
(4) 100 
[SSC (GL), 2010] 


(b) FED 
(d) DEF 
[SSC (GL), 2010] 


(b) 192 
(d) 344 
[SSC (GL), 2010] 


(b) 47 
(d) 64 
[SSC (GL), 2010] 


Find the wrong number in the series: 


6, 9, 15, 22, 51, 99 


(a) 99 
(c) 22 


8, 15, 36, 99, 288, ... 


(a) 368 
(c) 855 


(b) 51 
(d) 15 
[SSC (GL), 2011] 


(b) 676 
(d) 908 
[SSC (GL), 2011] 


4, 196, 16, 169, 2 , 144, 64 


(a) 21 
(c) 36 


(b) 81 
(d) 32 
[SSC (GL), 2011] 


Find out the questioned number. 6:5:: 8:? 


(a) 2 
(c) 6 


(b) 4 
(d) 10 
[SSC (GL), 2011] 


5, 21, 69, 213, 645, __? 


(a) 1670 
(c) 720 


(b) 1941 
(d) 1320 
[SSC (GL), 2011] 


42. 


43. 


44. 


45, 


46. 


47. 


48. 


49. 


50. 


Directions (О. 51 to 55): 


121, 144, 289, 324, 529, 576, 2? 


(a) 961 (b) 841 
(c) 900 (d) 729 
[SSC (GL), 2011] 


14, 19, 29, 49, 89, ? 


(а) 139 (5) 149 
(с) 159 (4) 169 
[SSC (GL), 2011] 
34, 18, 10, ? 
(a) 8 (5) 5 
(c) 7 (4) 6 


[SSC (GL), 2011] 
9, 8, 10, 16, 11, ?, 12, 64 


(a) 28 (b) 36 
(c) 25 (d) 32 
[SSC (GL), 2011] 
31,818.57. 7 
(a) 232 (b) 228 
(c) 234 (d) 226 


(e) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


7, 11, 19, 35, ? 

(a) 71 

(c) 65 

(e) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


5, 11, 23, ?, 95 

(a) 45 

(c) 47 

(e) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


17, 22, 52, 165, ? 

(a) 648 

(c) 334 

(e) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 

Find the value of x in the series 2, 6, 30, 210, x, 

30030, ... 

(a) 2310 

(c) 2520 


(b) 69 
(d) 73 


(b) 49 
(d) 46 


(b) 468 
(d) 668 


(b) 1890 
(d) 2730 
[UPPCS, 2012] 


In each of these questions, 


one term in the given number series is wrong. Find out 
the wrong term. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


Series 23.9 


142 119 100 83 65 59 52 
(а) 65 (0) 100 
(с) 59 (4) 119 
(e) None of these 
[Bank of Baroda PO, 2010] 
8 12 24 46 72 108 152 
(a) 12 (b) 24 
(c) 46 (d) 72 
(e) None of these 
[Bank of Baroda PO, 2010] 
13 25 40 57 79 103 130 
(a) 25 (b) 40 
(c) 57 (d) 79 
(e) None of these 
[Bank of Baroda PO, 2010] 
2 10 18 54 162 486 1458 
(a) 18 (b) 54 
(c) 162 (d) 10 
(e) None of these 
[Bank of Baroda PO, 2010] 
850 600 550 500 475 462.5 456.25 
(a) 600 (b) 550 
(c) 500 (d) 462.5 
(e) None of these 
[Bank of Baroda PO, 2010] 
12 12 18 36 90 270 ? 
(a) 945 
(c) 1080 
(e) None of these 


(b) 810 
(d) 1215 


[Syndicate Bank PO, 2010] 
1015 508 255 129 66.5 ? 20.875 


(a) 34.50 (b) 35 
(c) 35.30 (d) 35.75 
(e) None of these 
[Syndicate Bank PO, 2010] 


8 9 20 63 256 1285 ? 


(a) 6430 
(c) 7716 
(e) None of these 


(b) 7450 
(d) 7746 


[Syndicate Bank PO, 2010] 
980 484 236 112 50 ? 3.5 
(a) 25 (b) 17 
(c) 21 (d) 29 
(e) None of these 
[Syndicate Bank PO, 2010] 
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Directions (Q. 60 to 69): 


the wrong term. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


484 240 120 57 26.5 11.25 3.625 


(a) 240 (b) 120 
(c) 57 (d) 26.5 
(e) 11.25 


[Allahabad Bank PO, 2010] 
3 5 13 43 176 891 5353 


(a) 5 (b) 13 
(c) 43 (d) 176 
(e) 891 


[Allahabad Bank PO, 2010] 
6 7 16 41 90 154 292 


(a) 7 (b) 16 

(c) 41 (d) 90 

(e) 154 [Allahabad Bank PO, 2010] 
5 7 16 57 244 1245 7506 

(a) 7 (b) 16 

(c) 57 (d) 244 

(e) 1245 [Allahabad Bank PO, 2010] 
4 2.5 3.5 6.5 15.5 41.25 126.75 

(a) 2.5 (b) 3.5 

(c) 6.5 (d) 15.5 

(e) 41.25 


[Allahabad Bank PO, 2010] 
32 34 37 46 62 87 123 


(a) 34 (b) 37 
(c) 62 (d) 87 
(e) 46 


[Punjab and Sind Bank PO, 2010] 
7 18 40 106 183 282 403 


(a) 18 (b) 282 
(c) 40 (d) 106 
(e) 183 


[Punjab and Sind Bank PO, 2010] 
850 843 829 808 788 745 703 


(a) 843 (b) 829 
(c) 808 (d) 788 
(e) 745 


[Punjab and Sind Bank PO, 2010] 
33 321 465 537 590 600 


(a) 321 (b) 465 
(c) 573 (d) 537 
(e) 590 


[Punjab and Sind Bank PO, 2010] 


In each of these questions, 
one term in the given number series is wrong. Find out 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


37 47 52 67 87 112 142 


(а) 47 (5) 52 
(©) 67 (4) 87 
(e) 112 


[Punjab and Sind Bank PO, 2010] 
586 587 586 581 570 ? 522 
(a) 545 (b) 543 
(c) 551 (d) 557 
(e) None of these 
[Punjab National Bank PO, 2010] 


64 54 69 49 74 44 ? 

(a) 89 

(c) 59 

(e) None of these 
[Punjab National Bank PO, 2010] 


4000 2008 1012 ? 265 140.5 78.25 
(a) 506 (b) 514 
(c) 520 (d) 512 
(e) None of these 
[Punjab National Bank PO, 2010] 


55 15 75? 4725 51975 
(a) 520 (b) 450 
(c) 525 (d) 300 
(e) None of these 
[Punjab National Bank PO, 2010] 


52 26 26 39 78 ? 585 

(a) 195 

(c) 234 

(e) None of these 
[Punjab National Bank PO, 2010] 

7 20 46 98 202 ? 

(a) 420 

(c) 310 

(e) None of these 
[Punjab National Bank PO, 2010] 


210 209 213 186 202 ? 


(b) 69 
(d) 99 


(b) 156 
(d) 117 


(b) 410 
(d) 320 


(a) 138 (b) 77 
(c) 177 (d) 327 
(e) None of these 
[CBI (PO), 2010] 
27 38 71 126 203 ? 
(a) 212 (b) 202 
(c) 301 (d) 312 


(e) None of these 
[CBI (PO), 2010] 


18. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


435 354 282 219 165 ? 
(а) 103 (0) 112 
(с) 120 (4) 130 
(e) None of these 
[CBI (PO), 2010] 


4 200 369 513 634 ? 
(a) 788 

(c) 734 

(e) None of these 


(b) 715 
(d) 755 


[CBI (PO), 2010] 
8 11 17 47 128 371 1100 


(a) 11 (b) 47 
(c) 17 (d) 371 
(e) 128 


[Corporation Bank PO, 2009] 
15 13 31 61 125 253 


(a) 1 (b) 5 
(c) 31 (d) 61 
(e) 125 


[Corporation Bank PO, 2009] 
325 314 288 247 191 ? 
(a) 126 (b) 116 
(c) 130 (d) 120 
(e) None of these 
[Corporation Bank PO, 2010] 


45 46 70 141 ? 1061.5 
(a) 353 
(c) 352.5 


(e) None of these 
[Corporation Bank PO, 2010] 


620 632 608 644 596 ? 
(a) 536 (b) 556 
(c) 656 (d) 646 
(e) None of these 
[Corporation Bank PO, 2010] 


15 25 40 65 ? 170 

(a) 115 

(c) 105 

(e) None of these 
[Corporation Bank PO, 2010] 


3 52 88 113 129 ? 

(a) 128 

(c) 133 

(d) None of these 
[New Indian Insurance PO, 2009] 


(b) 353.5 
(d) 352 


(b) 90 
(d) 120 


(b) 142 
(d) 145 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


Series 23.11 


2387 112 565 

(a) 36 

(c) 27 

(d) None of these 
[New Indian Insurance PO, 2009] 


6 4 8 23 ? 38525 

(a) 84.5 

(c) 78.5 

(e) None of these 
[New Indian Insurance PO, 2009] 


8 64 216 512 ? 1728 

(a) 729 

(c) 684 

(e) None of these 
[New Indian Insurance PO, 2009] 


5 11 32 108 444 ? 

(a) 1780 

(c) 1784 

(e) None of these 
[New Indian Insurance PO, 2009] 


9 11 15 ? 39 71 

(a) 29 

(c) 21 

(e) None of these 
[Haryana Grameen Bank PO, 2009] 


78 12 217 62 

(а) 42 

(с) 48 

(e) None of these 
[Haryana Grameen Bank PO, 2009] 


5 6 16 57 244? 

(a) 1225 

(c) 964 

(e) None of these 
[Haryana Grameen Bank PO, 2009] 


3 19 97 391 ? 2359 

(a) 1084 

(c) 1177 

(e) None of these 
[Haryana Grameen Bank PO, 2009] 

848 422 208 100 45 ? 

(a) 16.5 

(c) 22.5 

(e) None of these 
[Haryana Grameen Bank PO, 2009] 


(b) 14 
(d) 45 


(b) 73 
(d) 82 


(b) 1331 
(d) 1000 


(b) 2230 
(d) 2225 


(b) 23 
(d) 27 


(b) 51 
(d) 35 


(b) 992 
(d) 1245 


(b) 1567 
(d) 1958 


(b) 18 
(d) 24 
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Directions (Q. 96 to 100): 


in the series 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


7.5 47.5 87.5 157.5 247.5 357.5 487.5 


(a) 357.5 (b) 87.5 
(c) 157.5 (d) 7.5 
(e) 47.5 


[Andhra Bank PO, 2007] 
1500 1581 1664 1749 1833 1925 2016 


(a) 1581 (b) 1664 
(c) 1833 (d) 1925 
(e) 1749 


[Andhra Bank PO, 2007] 
1331 2197 3375 4914 6859 9261 12167 


(a) 4914 (b) 6859 
(c) 9261 (d) 2197 
(e) 12167 


[Andhra Bank PO, 2007] 
13 16 21 27 39 52 69 


(a) 21 (b) 39 
(c) 27 (d) 52 
(e) 16 


[Andhra Bank PO, 2007] 
66 91 120 153 190 233 276 


(a) 120 (b) 233 
(c) 153 (d) 276 
(e) 190 
[Andhra Bank PO, 2007] 
2 8 26 ? 242 
(a) 78 (b) 72 
(c) 82 (d) 84 


(e) None of these 
[Andhra Bank PO, 2009] 


3 4 12 ? 196 
(a) 45 (b) 40 
(c) 41 (d) 49 


(e) None of these 
[Andhra Bank PO, 2009] 


9 17 ? 65 129 
(a) 32 (b) 24 
(c) 35 (d) 33 


(e) None of these 
[Andhra Bank PO, 2009] 


7 13 ? 49 97 
(a) 27 (b) 25 
(c) 23 (d) 29 


(e) None of these 
[Andhra Bank PO, 2009] 


Mark the wrong number 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


112. 


113. 


536? 64.75 
(a) 15 (b) 15.5 
(c) 17.5 (d) 1725 


(e) None of these 
[Andhra Bank PO, 2009] 


12 12 18 45 180 1170 ? 
(a) 12285 (b) 10530 
(c) 11700 (d) 12870 
(e) 7605 
[IOB PO, 2008] 
444 467 513 582 674 789 ? 
(a) 950 (b) 904 
(c) 927 (4) 881 
(е) 973 
ПОВ РО, 2008| 
1 16 81 256 625 1296 ? 
(a) 4096 (b) 2401 
(c) 1764 (d) 3136 
(e) 6561 
[IOB PO, 2008] 
23 25 53 163 657 3291 ? 
(a) 16461 (b) 13169 
(c) 9877 (d) 23045 
(e) 19753 
[IOB PO, 2008] 
13 13 65 585 7605 129285 ? 


(a) 2456415 
(c) 2980565 
(e) 2197845 


(b) 2235675 
(d) 2714985 


[IOB PO, 2008] 


649.6875 1299.375 866.25 346.5 99 22 ? 
(a) 4 (b) 7 
(c) 10 (d) 12 


(e) None of these 
[Uttrakhand GBO PO, 2007] 


30 1610 88 97 
(а) 12.75 (5) 13 
(c) 14 (d) 10.5 


(e) None of these 
[Uttrakhand GBO PO, 2007] 


10 18 63 253 1137 5901 ? 
(a) 39754 (b) 35749 
(c) 37594 (d) 35794 


(e) None of these 
[Uttrakhand GBO PO, 2007] 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


122. 


11 26 58 124 258 528 ? 
(а) 1020 (0) 1135 
(с) 1285 (4) 1340 
(e) None of these 
[Uttrakhand GBO PO, 2007] 


738 765 819 900 1008 1143 ? 
(a) 1445 (b) 1565 
(c) 1305 (d) 1275 
(e) None of these 
[Uttrakhand GBO PO, 2007] 


9050 5675 3478 2147 1418 1077 950 


(a) 3478 (b) 1418 
(c) 5675 (d) 2147 
(e) 1077 


[IBPS Bank PO, 2011] 
7 12 40 222 1742 17390 208608 


(a) 7 (b) 12 
(c) 40 (d) 1742 
(e) 208608 


[IBPS Bank PO, 2011] 
6 91 584 2935 11756 35277 70558 


(a) 91 (b) 70558 
(c) 584 (d) 2935 
(e) 35277 


[IBPS Bank PO, 2011] 
14 25 256 3125 46656 823543 


(a) 3125 (b) 823543 
(c) 46656 (d) 25 
(e) 256 


[IBPS Bank PO, 2011] 
8424 4212 2106 1051 526.5 263.25 131.625 


(a) 131.625 (b) 1051 
(c) 4212 (d) 8424 
(e) 263.25 


[IBPS Bank PO, 2011] 
4 5 12 38 160 805 4836 


(a) 12 (b) 160 
(c) 38 (d) 805 
(e) None of these 
[OBC PO, 2009] 
371632 56 93 142 
(a) 56 (b) 16 
(c) 32 (d) 7 


(e) None of these 
[OBC PO, 2009] 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


Series 23.13 


11 18 29 42 59 80 101 
(a) 42 (b) 18 
(c) 29 (d) 59 


(e) None of these 
[OBC PO, 2009] 


2 9 32 105 436 2159 13182 
(a) 436 (b) 2195 
(c) 9 (d) 32 


(e) None of these 
[OBC PO, 2009] 


5 5 495 3465 17325 34650 51975 
(a) 495 (b) 34650 
(c) 55 (d) 17325 


(e) None of these 
[OBC PO, 2009] 


17 52 158 477 ? 4310 
(a) 1433 (b) 1432 
(c) 1435 (d) 1434 


(e) None of these 
[United Bank of India PO, 2009] 


3 22 ? 673 2696 8093 
(a) 133 (b) 155 
(c) 156 (d) 134 


(e) None of these 
[United Bank of India PO, 2009] 


6 13 38 ? 532 2675 
(a) 129 (b) 123 
(c) 172 (d) 164 


(e) None of these 
[United Bank of India PO, 2009] 


286 142 ? 34 16 7 
(a) 66 (b) 72 
(c) 64 (d) 74 


(e) None of these 
[United Bank of India PO, 2009] 


17 9 ? 16.5 35 90 
(a) 5 (b) 15 
(c) 10 (d) 20 


(e) None of these 
[United Bank of India PO, 2009] 


0 5 18 43 84 145 ? 
(a) 220 (b) 240 
(c) 260 (d) 280 


(e) None of these 
[IOB PO, 2009] 
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132. 10 17 48 165 688 3475 ? 141. 2187 729 243 8127 9 ? 
(а) 27584 (b) 25670 (а) 36 (0) 3 
(с) 21369 (4) 20892 (с) 18 (4) 6 
(e) None of these (e) 12 
[IOB PO, 2009] [SBI PO, 2008] 
133. 1 3 24 360 8640 302400 ? 142. 522 1235 2661 4800 7652 11217 ? 
(a) 14525100 (b) 154152000 (a) 15495 (b) 16208 
(c) 14515200 (d) 15425100 (c) 14782 (d) 16921 
(e) None of these (e) 14069 
[IOB PO, 2009] [SBI PO, 2008] 
134. 12 14 32 102 416 2090 ? 143. 51975 9450 2100 600 240 160 ? 
(a) 15522 (b) 12552 (a) 80 (b) 120 
(c) 13525 (d) 17552 (c) 320 (d) 240 
(e) None of these (e) 300 
[IOB PO, 2009] [SBI PO, 2008] 
135. 10 15 15 12.5 9.375 6.5625 ? 144. 4 18 48 100 180 294 ? 
(a) 4.375 (b) 3.2375 (a) 416 (b) 480 
(c) 4.6275 (d) 3.575 (c) 512 (d) 384 
(e) None of these (e) 448 
[IOB PO, 2009] [SBI PO, 2008] 
136. 15 25 40 130 ? 2560 145. 6 26 134 666 3334 16666 ? 
(a) 500 (b) 520 (a) 84344 (b) 83443 
(c) 490 (d) 480 (c) 84434 (d) 83334 
(e) None of these (e) 83344 
[NABARD Bank PO, 2009] [SBI PO, 2008] 
137. 186 94 48 25 ? 7.75 146. 30 35 65 100 165 265 ? 
(a) 13.5 (b) 14.8 (a) 270 (b) 520 
(c) 12.5 (d) 14 (c) 430 (d) 395 
(e) None of these (e) None of these 
[NABARD Bank PO, 2009] [Dena Bank PO, 2008] 
138. 124 112 176 420 1488 ? 147.3 5 7? 13 17 
(a) 8568 (b) 7140 (a) 9 (b) 10 
(c) 5712 (d) 6150 (c) 11 (d) 8 
(e) None of these (e) None of these 
[NABARD Bank PO, 2009] [Dena Bank PO, 2008] 
139. 384 381 372 345 264 ? 148. 16 17 15 18 14 ? 
(a) 23 (b) 25 (a) 10 (b) 17 
(c) 43 (d) 24 (c) 18 (4) 20 
(e) None of these (e) None of these 
[NABARD Bank PO, 2009] [Dena Bank PO, 2008] 
140. 282 286 302 ? 402 502 149. 3125 256? 4 1 
(a) 366 (b) 318 (a) 27 (b) 128 
(c) 326 (d) 338 (c) 64 (d) 32 
(e) None of these (e) None of these 


[NABARD Bank PO, 2009] [Dena Bank PO, 2008] 


150 


151. 


152. 


153. 


154, 


155. 


156. 


157. 


158. 


23618 108? 
(a) 126 

(c) 648 

(e) None of these 


(b) 1944 
(d) 756 


[Dena Bank PO, 2008] 


9 15 27 51 99 ? 


[OBC PO, 2010] 


[OBC PO, 2010] 


[OBC PO, 2010] 


[OBC PO, 2010] 


(a) 165 (b) 195 
(c) 180 (d) 190 
(e) None of these 

13 21 36 58 87? 

(a) 122 (b) 128 
(c) 133 (d) 123 
(e) None of these 

7 9 19 45 95 ? 

(a) 150 (b) 160 
(c) 145 (d) 177 
(e) None of these 

14 15 23 32 96 ? 

(a) 121 (b) 124 
(c) 152 (d) 111 
(e) None of these 

20 24 36 56 84 ? 

(a) 116 (b) 124 
(c) 120 (d) 128 


(e) None of these 


[OBC PO, 2010] 


117 389 525 593 627 (?) 

(a) 654 (b) 640 
(c) 634 (d) 630 
(e) None of these 


[Union Bank of India PO, 2011] 


7 11 23 51 103 (?) 
(a) 186 

(c) 185 

(e) None of these 


(b) 188 
(d) 187 


[Union Bank of India PO, 2011] 


18 27 49 84 132 (?) 
(a) 190 

(c) 180 

(e) None of these 


(b) 183 
(d) 193 


[Union Bank of India PO, 2011] 


159. 


160. 


161. 


162. 


163. 


164. 


165. 


166. 


167. 


Series 


33 43 65 99 145 (?) 
(a) 201 (b) 203 
(c) 205 (d) 211 


(e) None of these 


[Union Bank of India PO, 


655 439 314 250 223 (?) 
(a) 205 (b) 210 
(c) 195 (d) 190 


(e) None of these 


[Union Bank of India PO, 


15 21 39 77 143 (2) 
(a) 243 (b) 240 
(c) 253 (d) 245 


(e) None of these 


[Corporation Bank PO, 


33 39 57 87 129 (2) 
(а) 183 (5) 177 
(с) 189 (4) 199 


(e) None of these 


[Corporation Bank PO, 


15 19 83 119 631 (?) 
(a) 731 (b) 693 
(c) 712 (d) 683 


(e) None of these 


[Corporation Bank PO, 


19 26 40 68 124 (?) 
(a) 246 (b) 238 
(c) 236 (d) 256 


(e) None of these 


[Corporation Bank PO, 


43 69 58 84 73 (2) 
(a) 62 (b) 98 
(c) 109 (d) 63 


(e) None of these 


[Corporation Bank PO, 


2.5 4 ? 10 14.5 20 26.5 
(a) 8 (b) 7.5 
(c) 6 (d) 5.5 


(e) None of these 


[Rajasthan Grameen Bank PO, 


4 5 12 39 160 805 ? 
(a) 4836 (b) 3224 
(c) 5642 (d) 4030 


(e) None of these 


[Rajasthan Grameen Bank PO, 


23.15 


2011] 


2011] 


2011] 


2011] 


2011] 


2011] 


2011] 


2011] 


2011] 
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168. 


169. 


170. 


171. 


172. 


173. 


174. 


175. 


176. 


8 108 189 253 302 ? 363 
(a) 351 (b) 327 
(c) 338 (d) 311 
(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


248 217 188 165 ? 129 116 
(a) 144 (b) 136 
(c) 134 (d) 146 
(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


3 15 39 75 123 183 ? 

(a) 255 

(c) 243 

(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


17 49 343 (2) 


(a) 16807 

(c) 2058 

(e) None of these 
[Bank of Baroda PO Examination, 2011] 


13 20 39 78 145 (?) 

(a) 234 

(c) 236 

(e) None of these 
[Bank of Baroda PO Examination, 2011] 


12 35 81 173 357 (?) 

(a) 725 

(c) 726 

(e) None of these 
[Bank of Baroda PO Examination, 2011] 


3 100 297 594 99] (?) 

(a) 1489 

(c) 1478 

(e) None of these 
[Bank of Baroda PO Examination, 2011] 


112 119 140 175 224 (?) 
(a) 277 (b) 276 
(c) 287 (d) 266 
(e) None of these 
[Bank of Baroda PO Examination, 2011] 
4 10 40 190 940 ? 23440 
(a) 4690 (b) 2930 
(c) 5140 (d) 3680 
(e) None of these 


(b) 218 
(d) 225 


(b) 1227 
(d) 2401 


(b) 244 
(d) 248 


(b) 715 
(d) 736 


(b) 1479 
(d) 1498 


[Bank of India PO, 2010] 


177. 


178. 


179. 


180. 


181. 


182. 


183. 


184. 


185. 


4000 2008 1012 ? 265 140.5 78.25 
(a) 506 (b) 514 
(c) 520 (d) 512 


(e) None of these 
[Bank of India PO, 2010] 


7459? 52.5 160.5 
(а) 32 (5) 16 
(c) 14 (d) 20 


(e) None of these 
[Bank of India PO, 2010] 


5 54 90 115 131 140 ? 
(a) 149 (b) 146 
(c) 142 (d) 152 


(e) None of these 
[Bank of India PO, 2010] 


6 42 ? 1260 5040 15120 30240 
(a) 546 (b) 424 
(c) 252 (d) 328 


(e) None of these 
[Bank of India PO, 2010] 


13 16 22 33 51 (2) 
(a) 89 (b) 78 
(c) 102 (d) 69 


(e) None of these 
[Bank of Baroda PO, 2010] 


39 52 78 117 169 (?) 
(a) 246 (b) 182 
(c) 234 (d) 256 


(e) None of these 
[Bank of Baroda PO, 2010] 


656 432 320 264 236 (2) 
(a) 222 (b) 229 
(c) 232 (d) 223 


(e) None of these 
[Bank of Baroda PO, 2010] 


62 87 187 412 812 (?) 
(a) 1012 (b) 1437 
(c) 1337 (d) 1457 


(e) None of these 
[Bank of Baroda PO, 2010] 


7 8 24 105 361 (2) 
(a) 986 (b) 617 
(c) 486 (d) 1657 


(e) None of these 
[Bank of Baroda PO, 2010] 


186. 


187. 


188. 


189. 


190. 


191. 


192. 


193. 


194. 


9 62 2 1854 7415 22244 


(а) 433 (0) 309 
(с) 406 (4) 371 
(e) None of these 
[IDBI PO, 2009] 
4 8 24 60 ? 224 
(a) 178 (b) 96 
(c) 109 (d) 141 


(e) None of these 
[IDBI PO, 2009] 


8000 1600 320 64 12.8 ? 


(a) 2.56 (b) 3.5 
(c) 3.2 (d) 2.98 
(e) None of these 
[IDBI PO, 2009] 
69 15 27 51? 
(а) 84 (0) 99 
(с) 123 (4) 75 
(e) None of these 
[IDBI PO, 2009] 
7 8 18 ? 232 1165 
(a) 84 (b) 42 
(c) 57 (d) 36 
(e) None of these 
[IDBI PO, 2009] 
9 19 40 83 ? 345 696 
(a) 162 (b) 170 
(c) 175 (d) 166 


(e) None of these 
[Syndicate Bank PO, 2010] 


The odd term in the sequence 0, 7, 26, 63, 124, 217 
18: 

(а) 217 
(с) 26 


(b) 7 
(d) 63 

[SSC, 2013] 
Insert the missing number 
3, 18, 12, 72, 66, 396, ? 
(a) 300 (b) 380 
(c) 350 (d) 390 

[SSC, 2012] 

The missing term in the sequence 2,3,5,7,11, ,17,19 
18: 
(а) 16 
(с) 14 


(b) 1 
(4) 13 
188С, 2010| 


Series 23.17 


195. The wrong number in the sequence 8, 13, 21, 32, 


47, 63, 83 is: 
(a) 32 (b) 47 
(c) 63 (d) 83 


[SSC, 2010] 


Directions (Q. 196-200): In the following number 
series, only one number is wrong. Find out the wrong 
number. 


196.41 45 61 97 181 261 405 
(a) 181 (b) 97 
(c) 261 (d) 61 
(e) 45 
[IBPS PO/MT, 2014] 
197.16 30 58 114 226 496 $898 
(a) 58 (b) 226 
(c) 30 (d) 114 
(e) 496 
[IBPS PO/MT, 2014] 
198. 15 21.5 46.5 145 585.5 2933 17603.5 
(а) 585.5 (0) 2933 
(с) 46.5 (4) 145 
(е) 21.5 
[IBPS PO/MT, 2014] 
199.5 6 16 57 246 1245 7506 
(a) 16 (b) 6 
(c) 1245 (d) 246 
(e) 57 
[IBPS PO/MT, 2014] 
200.2 13 46 145 452 1333 4006 
(a) 1333 (b) 452 
(c) 46 (d) 145 
(e) 13 


[IBPS PO/MT, 2014] 


Directions (О. 201—205): In each of these questions а 
number series 18 given. In each series only one number 
is wrong. Find out the wrong number. 


201. 5531 5506 5425 5304 5135 4910 4621 

(a) 5531 (b) 5425 

(c) 4621 (d) 5135 

(e) 5506 

[IBPS PO/MT, 2012] 

200.6 7 9 13 26 37 69 

(a) 7 (b) 26 

(c) 69 (d) 37 

(e) 9 


[IBPS PO/MT, 2012] 
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203.1 3 10 36 152 760 4632 
(а) 3 (5) 36 
(с) 4632 (4) 760 
(е) 152 


ЇЇВР5 РО/МТ, 2012] 
204.4 3 9 34 96 219 435 


(а) 4 (b) 9 

(c) 34 (d) 435 

(e) 219 

[IBPS PO/MT, 2012] (23) 

205. 1575 45 15 6 3 2 1 

(a) 1 (b) 2 

(c) 6 (d) 157.5 

(e) 45 


[IBPS PO/MT, 2012] 


Directions (Q. 206—210): In the following number series 
only one number is wrong. Find out the wrong number. 


206.7 12 40 222 1742 17390 208608 
(a) 7 (b) 12 
(c) 40 (d) 1742 
(e) 208608 
[IBPS PO/MT, 2011] 
207.6 91 584 2935 11756 35277 70558 
(a) 91 (b) 70558 
(c) 584 (d) 2935 
(e) 35277 
[IBPS PO/MT, 2011] 
208.9050 5675 3478 2147 1418 1077 950 
(a) 3478 (b) 1418 
(c) 5675 (d) 2147 
(e) 1077 
[IBPS PO/MT, 2011] 
209.1 4 25 256 3125 46656 823543 
(a) 3125 (b) 823543 
(c) 46656 (d) 25 
(e) 256 [IBPS PO/MT, 2011] 
210. 8424 4212 2106 1051 526.5 26325 131.625 
(a) 131.625 (b) 1051 
(c) 4212 (d) 8424 
(e) 263.25 


[IBPS PO/MT, 2011] 


Directions(Q.211—115): In each of these questions, а 
number series is given. In each series, only one number 
18 wrong. Find out the wrong number. 


211. 3601 3602 1803 604 154 36 12 
(a) 3602 (b) 1803 
(c) 604 (d) 154 
(e) 36 
[SBI Associates Banks PO, 2011] 
212.4 12 42 196 1005 6066 42511 
(a) 12 (b) 42 
(c) 1005 (d) 196 
(e) 6066 
[SBI Associates Banks PO, 2011] 
213.2 8 12 20 30 42 56 
(a) 8 (b) 42 
(c) 30 (d) 20 
(e) 12 
[SBI Associates Banks PO, 2011] 
214.32 16 24 65 210 945 5197.5 
(a) 945 (b) 16 
(c) 24 (d) 210 
(e) 65 
[SBI Associates Banks PO, 2011] 
215.7 13 25 49 97 194 385 
(a) 13 (b) 49 
(c) 97 (d) 194 
(5) 25 


[SBI Associates Banks PO, 2011] 


Directions (О. 216—220): What will come in place of 
the question mark (?) in the following number series? 


216.8 10 18 44 124 (2) 
(a) 344 (b) 366 
(c) 354 (d) 356 


(e) None of these 
[IOB PO, 2011] 


217.13 25 61 121 205 (?) 

(a) 323 (b) 326 

(c) 324 (d) 313 

(e) None of these 

[IOB PO, 2011] 

218. 656 352 200 124 86 (?) 

(a) 67 (b) 59 

(c) 62 (d) 57 


(e) None of these 

219. 454 472 445 463 436 (?) 
(a) 436 (b) 456 
(c) 454 (d) 434 
(e) None of these 


[IOB PO, 2011] 


[IOB PO, 2011] 


220.12 18 36 102 360 (2) 
(а) 1364 (5) 1386 
(c) 1384 (4) 1376 


(e) None of these 
[IOB PO, 2011] 


Directions (О. 221—225): What should come in place 
of question mark (?) in the following number series? 


221.32 49 83 151 287 559? 
(a) 1118 (b) 979 
(c) 1103 (d) 1120 


(e) None of these 
[Andhra Bank PO, 2011] 


222.462 552 650 756 870 992? 
(a) 1040 (b) 1122 
(c) 1132 (d) 1050 
(e) None of these 
[Andhra Bank PO, 2011] 


223.15 18 16 19 17 20? 
(a) 23 (b) 22 
(c) 16 (d) 18 


(e) None of these 
[Andhra Bank PO, 2011] 


224.1050 420 168 672 26.88 10.752? 
(a) 4.3008 (b) 6.5038 
(c) 4.4015 (d) 5.6002 


(e) None of these 
[Andhra Bank PO, 2011] 


225.0 6 24 60 120 210? 
(a) 343 (b) 280 
(c) 335 (d) 295 


(e) None of these 
[Andhra Bank PO, 2011] 


Directions (О. 226—230): In each question below, a 
number series is given in which one number is wrong. 
Find out the wrong number. 


226. 484 240 120 57 26.5 11.25 3.625 

(a) 240 (b) 120 

(c) 57 (d) 26.5 

(e) 11.25 

[Allahabad Bank Po, 2010] 

227.3 5 13 43 176 891 5353 

(a) 5 (b) 13 

(c) 43 (d) 176 

(e) 891 


[Allahabad Bank Po, 2010] 
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228.6 7 16 41 90 154 292 

(a) 7 (b) 16 

(c) 41 (d) 90 

(e) 154 

[Allahabad Bank Po, 2010] 

229.5 7 16 57 244 1245 7506 

(а) 7 (0) 16 

(с) 57 (4) 244 

(е) 1245 [Allahabad Bank Po, 2010] 
230.4 2.5 3.5 6.5 15.5 4125 126.75 

(a) 2.5 (b) 3.5 

(c) 6.5 (d) 15.5 

(e) 41.25 


[Allahabad Bank Po, 2010] 


Directions (О. 231—235): In the following number series 
only one number is wrong. Find out the wrong number. 


231.2 10 18 54 162 486 1458 
(a) 18 (b) 54 
(c) 162 (d) 10 


(e) None of these 
[Indian Bank PO, 2010] 
232.13 25 40 57 79 103 130 
(a) 25 (b) 40 
(c) 57 (d) 79 
(e) None of these 
[Indian Bank PO, 2010] 
233. 850 600 550 500 475 462.5 456.25 
(a) 600 (b) 550 
(c) 500 (d) 4625 
(e) None of these 
[Indian Bank PO, 2010] 


234.142 119 100 83 65 49 42 
(a) 65 (b) 100 
(c) 59 (d) 119 


(e) None of these 
[Indian Bank PO, 2010] 


235.8 12 24 46 72 108 216 
(a) 12 (b) 24 
(c) 46 (d) 72 


(e) None of these 
[Indian Bank PO, 2010] 


236. What is the ratio of the marks scored by E in Science 
and that in Hindi? 
(a) 35:83 
(c) 83:35 
(e) None of these 


(b) 61.75 
(d) 75:61 
[Indian Bank PO, 2010] 
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237. If a minimum of 101 marks in Science subjects 
18 required for opting science stream in the next 
academic year, how many students will not be able 
to opt science stream due to insufficient marks in 
Science subject? 


(a) None (b) 2 
(c) 4 (d) 5 
(e) 3 


[Indian Bank PO, 2010] 


238. What is the total marks obtained by D in Hindi, 
E in Social Studies and C in Mathematics 


together? 
(a) 258 (b) 244 
(c) 235 (d) 210 


(e) None of these 
[Indian Bank PO, 2010] 


Directions (Q. 239-243): What should come in 
place of the question mark (?) in the following 
number series? 


239.9 62 ? 1854 7415 22244 
(a) 433 (b) 309 
(c) 406 (d) 371 


(e) None of these 
[IDBI Bank PO, 2009] 


240.4 8 24 60 ? 224 
(a) 178 (b) 96 
(c) 109 (d) 141 
(e) None of these 
[IDBI Bank PO, 2009] 


241.8000 1600 320 64 128 ? 
(a) 2.56 (b) 3.5 
(c) 3.2 (d) 2.98 


(e) None of these 
[IDBI Bank PO, 2009] 


242.6 9 15 27.51 ? 
(а) 84 (5) 99 
(с) 123 (4) 75 


(e) None of these 
[IDBI Bank PO, 2009] 


243.7 8 18 ? 232 1165 
(a) 84 (b) 42 
(c) 57 (d) 36 


(e) None of these [IDBI Bank PO, 2009] 


Directions (Q. 244-248): In the following number 
series only one number 18 wrong. Find out the wrong 
number. 


244.11 18 29 42 59 80 101 

(a) 42 (b) 18 

(c) 29 (d) 59 

(e) None of these [OBC PO, 2009] 
245.2 9 32 105 436 2195 13182 

(a) 436 (b) 2195 

(c) 9 (d) 32 


(e) None of these 
[OBC PO, 2009] 


246.5 55 495 3465 
(a) 495 


(c) 55 
(e) None of these 


17325 34650 51975 


(b) 34650 
(d) 17325 


[OBC PO, 2009] 


247.3 7 16 32 56 93 142 
(а) 56 (b) 16 
(с) 32 (4) 7 


(e) None of these 
[OBC PO, 2009] 


248.4 5 12 38 160 805 4836 
(a) 12 (b) 160 
(c) 38 (d) 805 


(e) None of these 
[OBC PO, 2009] 


Directions (Q. 249-253): What should come in 
place ofthe question mark (?) in the following 
number series? 


249.15 25 40 130 ? 
(a) 500 
(c) 490 
(e) None of these 
[NABARD Bank Officer, 2009] 


(b) 520 
(d) 480 


250.186 94 48 25 ? 
(a) 13.5 
(c) 12.5 
(e) None of these 
[NABARD Bank Officer, 2009] 


(b) 14.8 
(d) 14 


251.124 112 176 420 1488 ? 
(a) 8568 (b) 7140 
(c) 5712 (d) 6150 


(e) None of these 
[NABARD Bank Officer, 2009] 
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252. 384 381 372 345 264 ? 254.8 11 17 47 128 371 1100 
(а) 23 (0) 25 (а) 11 (0) 47 
(с) 43 (4) 24 (с) 17 (4) 371 
(e) None of these (e) 128 
[NABARD Bank Officer, 2009] [Corporation Bank PO, 2009] 
253.282 286 302 ? 502 255.1 5 13 31 61 125 253 
(4)366 (0) 318 (а) 1 (0) 5 
(с) 326 (4) 338 (с) 31 (4) 61 
(e) None of these (e) 125 
[NABARD Bank Officer, 2009] [Corporation Bank PO, 2009] 


Directions (О. 254—255): In the following number series, 
only one number is wrong. Find out the wrong number. 


ANSWER KEYS 
Ехєкс:5Е-1 


6. © 7. (d) 
18. (b) 19. (c) 
30. (c) 31. (b) 
42. (а) 43. (d) 
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6. (c) 7. 
18. 19. 
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78. 
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181. (b) 182. (c) 183. (a) 184. (b) 185. (a) 186. (d) 187. (c) 188. (а) 189. (b) 190. (c) 191 (b) 192. 
193. 
205. 
217. 
229. 
241. 
253. 


195. (b) 196. (a) 197. 
(c) 
(c) 
(d) 
(c) 


(c) 


(d) 
(a) 
(d) 
(a) 
(a) 
(d) 


194. (d) 
(d) 
(a) 
(c) 
(b) 
(c) 


206. (d) 207. (c) 208. (c) 209. 
221. 
233. (a) 


(d) 


218. 219. 220. 


230. 231. 232. 


242. 243. 244. 245. 


254. 255. 


198. (e) 
210. (b) 
222. (b) 
234. (a) 
246. (b) 


199. (d) 
211. (d) 
223. (d) 
235. (c) 
247. (a) 


(a) 
(d) 
(b) 
(e) 
(e) 
(e) 


200. (b) 201. (a) 202. (b) 203. (d) 204. 
212. (b) 213. (a) 214. (e) 215. (d) 216. 
224. (a) 225. (e) 226. (b) 227. (d) 228. 
236. (a) 237. (e) 238. (b) 239. (d) 240. 
248. (c) 249. (e) 250. (a) 251. (b) 252. 





EXPLANATORY ANSWERS 





Exercise- | 





. (b) 8 - 5 = 3, 12-8 = 4, 17 - 12 = 5, 23 - 17 «6 


04-99. 7 
ie, ? =23 + 7 = 30 
With this, 38 — 30 = 8. 


. (a) The pattern is 


9=2х4+1 
20-2х9-2 
43-2х20-3 
90 =2х 43 +4 
? should be 2 x 90 5 = 185. 


. (d) The first alternate series is 1, 4, 9, 16 


ie., 12, 22, 32, 4? and the second one is 
1,8, 27, ? 
ie, 13, 22, 33, 4. 


. (bd) 2x3 =6 
4x5=20 
6х7 = 42. 
. b) 5-1=4, 11-5=6, 19-11 =8 
29 — 19 = 10 
2-29 = 12 
? = 41. 


. (©) Difference between successive terms аге 


3, 15, 7, 27, 11, ? - 66, 120 - ? 
Here, odd places terms form a series 
3, 7, 11, 120 - ? 
which is an A.P. with common difference 4 and even places 
terms form a series 
15, 27, ? — 66 
120-? 21144215 
? = 120 — 15 = 105. 


7. 


(4113-5-44х2,25-13-44х3,41-25-44х4 
?=41+4х5, 85 =?+4х6 
113 = 85 +4 x 7, 145 = 113 +4х8 
? = 41 х4 х 5 = 61. With this choice 
85 =7+4х6 
= 61 + 24, which follows the pattern. 





. (0) 5 =4+ 12, 9 = 5 + 22, 18 = 9 + 3, 


34 = 18 + 42, 
? = 34 + 5? = 59. 


. (а) 1799 - 899 = 900 


1 
899 – 449 = 450 (1x9) 


1 
Е х 450 = 225 


? = 449 — 225 = 224. 


. (e) Ist, 4th, 7th, 10th, and 13th terms are: 


2,4,6,8,? 
which is an A.P. with common difference 2 
72842210. 


-()11-5-26,19-11-8,29 – 19 = 10 


?-29- 12 
? = 12 + 29 = 41. 


. (c) 0, 3, 12, 30, 2, 105, 168 


3, 9, 18, ? — 30, 105 - ?, 63 
6, 9, ? — 48, 135 – 2?, ? – 42 
If we take ? — 48 = 12, then ? = 60, with this choice 
135 — 2? = 135 - 120 = 15 
and, ? — 42 = 18 
3rd row becomes 
6, 9, 12, 15, 18, 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


which is ап А.Р. of common difference 3 
? should be 60. 

(а) 20 = 15 +5х l; 
30 = 20+5х2 
? should be 30 + 5 x = 45. 


(c) 1st, 3rd, 5th, 7th, terms are 1: 11, ?, 1001 10001 and 
2nd, 4th, 6th, terms are 


2: 10, 100, 1000 

In 1: 

(1) at first place there is no zero between 1’s 
(2) at 3rd place there are 2 zeros between 17$ 
(3) at 4th place there are 3 zeros between 178 


According to this pattern there should be 1 zero 
between 175 at 2nd place 


? be 101. 
(а) 99 – 95 = 4 = 22, 95 — 86 = 9 = 3? 
86 — 70 = 16 = 4? 


70 — ? = 5? 

70 – 25 =? 

? = 45. 
(c) Numbers at even places form series 
1: 18, 12, ? 
and numbers at odd places form series 
2: 5, 10, 15 


Keeping the pattern in 1 
? should be 12 – 6 = 6. 


(b) In the first alternate series, namely, 12, 14, 16 each 
term is increased by 2 and in the second, namely, 8, 6 
each term is decreased by 2, missing figure is of 2nd 
series and hence should by 6 — 2 = 4. 


(b) Making pairs taking first number from right and first 
from left, 2nd number from right and 2nd number from 
left and so on. 


(13, ?); (21, 12); (29, 92); (34, 43) 
In each pair numbers have their digits reversed keeping 
this pattern, ? should be 31. 
(с) 43 = 22 - 1; 15 = 4 - 1; 35 = 6? - 1 
99 = 10? – 1; 143 = 122 - 1 
Missing figure should be 8? — 1 = 63. 
(d) The pattern is 


4+7=11 
18 + 29 = 47 
? + 123 = 199 





? = 199 - 123 = 76. 
(a) Series formed by numbers at odd and even places 
respectively are: 
455, 465, 485, 475 (1) 
and, 445, 435, 415 200) 
The difference between successive terms of I аге: 
10, 20, -10 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


Series 23.23 
and of 2 are 

-10,-20 

-10 in (1) 18 abnormal. It should be 30 


475 is wrong and should be replaced by 485 + 30 
= 515. 


(d) 10=2x3+4 

24-2х10-4 

54 =2х24+6 

108 =2 х 54 + 0 

220 = 2 x 108 + 4 

444 = 2 х 220 + 4 

Pattern is disturbed at 3rd and 4th stages. 


54 is wrong and should be replaced by 2 x 24 +4 
= 52. With this choice at 4th stage, 108 = 2x 52 + 4 
which follows pattern. 


ОФф)18-343х2-2х1,40-418х2-2х2 
86 = 40 х2+2х3; 178 2 86 х2+2х4 
3702 178 x 2 + 2 x 5; 752 = 370x 2- 2x 6 
178 is wrong and should be replaced by 
2х86+2 х4 = 180 
With this choice 5th place 
2x180-2x52370 
which is according to the pattern. 
(d) 2676 = 6 x 445 + 6; 445 45 х 84 + 5 
84 #4х21 +4; 21 =3х6+3 
6-2х2-2,2-1х1-1 
Obviously, 84 is wrong and should be replaced by 4 x 21 
+4 = 88 
With this, 445 = 5 x 88 + 5. 
(b) Numbers at even places are 
16 = 42; 64 = 85 216 ¢ 12? 
and numbers at odd places are 
1 = 1%; 9 = 3? 25 = 5%; 49 = 7 
216 is wrong. 
(с) 864 = 2 x 420 + 4 x 6; 420 =2 x 200 +4х5 
2002 2 x 96 +4 x 4; 96 + 2 х 40 +4х 3 
40 = 2 х 16 +4х 2; 16 = 2х6 +4х 1 


96 is wrong and should be replaced by 2 x 40 + 4 x 
3 = 92. With this choice at 3rd stage 


200 =2 92 +4х 4. 

(e) 13-9 = 4; 21 - 13 = 8; 37 – 21 = 16 

69 — 37 = 32; 132 - 69 = 63; 261 — 132 = 129 
Pattern is disturbed at last 2 stages. 

















132 is wrong and should be replaced by 69 + 64 = 
133. With this choice at last stage 


261 — 133 = 128. 

(b) Series formed by numbers at odd places and even 
places respectively are 

1: 2, 18, 24, 34 

2: 5, 19, 29 


23.24 Chapter 23 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


Successive terms in 1 and 2 have difference 39. 


16, 6, 10 
and 14, 10, respectively. 
Abnormality is at 16. It should be replaced by2 
2 is wrong and should be replaced by 16. 
(b) 5-1= 4; 11 -5=6; 19-11 = 8 40 
29 — 19 = 10; 55 — 29 = 26 
Pattern gets disturbed at last stage 


55 is wrong 41. 


It should be 29 + 12 = 41. 

(c) Numbers at odd and even places form respective series 
1: 2, 4, 8, 64 

ig, 2l 2* 27, 2° 

and, 2: 4, 16, 256 

i.e., 22, 23, 28 

Obviously, 2° = 64 is wrong and should be replaced by 
2* = 16. 

(b) If 216 is replaced by 217 the terms of the series will 
get arranged in the order of 
Ix(I?-12xQYy-1,3x(3y-*14x(4 «1... 
and so on. 

Therefore, alternative (b) is the correct answer. 


(b) A careful scrutiny of the series reveals that if 50 
is replaced by 49, then difference between successive 
terms will be in the order of 1, 3, 5, 7, 9, 11. Therefore, 
alternative (b) is the correct answer. 

(a) If 169 is replaced by 225 the terms will get arranged 
in a particular series, that is, (1? — 1)’, 

(2? – 1), (32 – 1), (4 – 1), (8? – 1 y and (6? - 1). 


Therefore, alternative (a) is the correct answer. 


43. 


(a) If 7 18 replaced by 8 these terms of the series will 
get arranged in order of 
1х2-1,3х2-2,8х2-3, 
19х2 +4, 42 х2 +5, 89 х2+6 

Therefore, alternative (a) is the correct answer. 

(b) A careful scrutiny of the series reveals that if 80 is 
replaced by 81 then the series will be arranged in the 
order of 

132, 112, 92, 72, 52, 32, 1°. Therefore, (b) is the correct 
alternative. 

(d) It is obvious from the given series that if 9 is replaced 
by 8 then difference between successive terms will be 
in the order of 17, 32, 52, 72, 9? and 11? 

Therefore, alternative (d) is the correct answer. 

(b) If 48 is replaced by 50 each term of the series is 
obtained by subtracting 2 from twice its previous term. 
Therefore, alternative (b) is the correct answer. 

(b) If 73 is replaced by 75, difference between successive 
terms of the series will be in the order of 9, 11, 13, 15, 
17 and 19. 

Therefore, alternative (b) is the correct alternative. 


42. 


44. 


(c) А careful scrutiny of the given series reveals that 
second term is 2 times the first, third term is 4 times 
the second and fourth term is 3 times the third. The 
same pattern is being followed by the remaining terms 
of the series. Therefore, 2688 should be replaced by 
4032. Hence, alternative (c) is the correct alternative. 


. (e) If 15 is replaced by 13 the difference between successive 


terms will be in the order of 2, 4, 2, 4, .... and so on. 
Therefore, alternative (e) is the correct alternative. 


(b) The pattern followed by the numbers of the given 
series is: 


9=8х1+1; 65 =7х9+2 
393 = 6 х 65 +3 
(А) = 8х2 +1 = 17 
(В) =7 х 17 +2 = 121 
(С) = 6 х 121 +3 = 729 
(D) = 5 x 729 + 4 = 3649 
(E) 2 4 x 3649 + 5 = 14601. 
(a) The pattern is 
616 — 496 2 120 2 12 x 10 
469 — 397 = 99 = 11 х9 
397 — 317 = 80 = 10 x 8 
317 - 254 = 63 =9х7 
(А) = 838 - 120 = 718 
(В) = 718 - 99 = 619 
(С) = 619 - 80 = 539 
(D) = 539 - 63 = 476 
(E) = 476 — 48 (= 8 x 6) = 428. 
(d) 434 — 353 = 9? 








353 — 417 = 8? 
417 — 368 = 7° 
368 — 404 = 6? 
404 — 379 = 5? 
108 — (А) 29 => (А) = 108 – 81 = 27 
27 - (В) =-8* => (В) = 27 +64 = 91 
91 - (С) 27 => (С) = 91 – 49 = 42 
42 - (D) = -6 = (р) = 42 + 36 = 78 
78-(B = 5 => (Е) = 78 - 25 = 53. 


(d) The rule followed is: 
272 = 2 х 120 +8х4 
120 = 2х 48+ 8x3 
48 = 2х 16 +8х 2 
16=2х4+8х1 

(А) = 2 х 124 +8 х1 = 256 
(В) = 2 х 256 +8 x 2 = 528 
(С) = 2 х 528 +8 x 3 = 1080 
(D) = 2 х 1080 + 8 x 4 = 2192 
(Е) = 2 x 2192 +8 х 5 = 4424. 





45. 


46. 


47. 


. (b) | 2 


(b) The pattern followed by the numbers of given series 
18: 


9=8х1+1; 65 =7х9+2; 393 26x 65 +3 
(А) =8х2+1=17 

(В) =7 х 17 +2 = 121 

(С) = 6 х 121 + 3 = 729 

(D) = 5 х 729 + 4 = 3649 

(Е) = 4 х 3649 + 5 = 14601. 











48. 


Series 23.25 


Ф) = 5 х 5 = 270 


(Е) = 270 X 6 = 810. 
2 
(е) 449-4x]1ll +5 „. 
11 =3 х 35 +6 
35 =2 х 14 +7 
14=1х6+8 





(b) 848 = 2 х 420 + 8 (А) = S = 328 (А) =1х3+8 = 11 
anc (В) =2хи+7=29 
420 = 2 x 206 + 8 (B) = = 160 (С) =3 x 29x 6 = 93 
(38 (0) = 4 x 93 x = 377 
206 =2х 99 + 8 (C) = 5 - 76 (E) = 5 х 377 + 4 = 1889. 
76-8 49. (c) The pattern is 
99-2х455-48 = 5736 = 4 х 1435 — 4 
1435 = 5 288 - 5 
@= = = 13. 288 = 6 x 49 —6 
(c) The rule is 4927x8-7 
8-2 x2 (Ау = ако шве (А) =7х5-7=28 
2 (В) -6х28-6-162 
D- 2х3 (В) = 7 x3- 54 (C) = 5 х 162 — 5 = 805 
5 2 (D) = 4 x 805 – 4 = 3216 
24 = 5х4 (C) = — х4= 108 (B) = 3 x 3216 — 3 = 9645. 
ExERcIsE-2 


(Ва5Ер ом Memory) 





. (©) The sequence in the given series is + 2, + 6, + 10, 


+ 14, + 18 


. (b) Series 1: 2,2 + 8210, 10 + 8 = 18, 18 + 8 = 26, 


26 +8 = 34 
Series 2:5, 5 +9 = 14, 14 + 9 = 23, 23 +9 = 32 


. (e) 7413, 7413 +9 = 7422, 7422 + 18 = 7440, 7440 + 


27 = 7467, 7467 + 36 = 7503, 7503 + 45 = 7548 


. (4) 4 16 36 64 100 144 


| | b. егу { 
Суу (6’ @ (10) (12) 


. (а) 12,11х3-3-33,33х3-3-096,96х 3-3 


= 285, 285 x 3 — 3 = 852, 852 x 3 — 3 = 2553 


. (e) 70000, 70000 + 5 = 14000, 14000 + 5 = 2800, 2800 


+ 5 = 560, 560 + 5 = 112, 112 + 5 = 22.4 





ШЕ 
106, 95 


+2 +2 








102, 99, 

















. (е) 14х3 + 1.5 = 43.5, 43.5 х6 +3 = 264, 264 х 12 +6 


= 3174, 3174 х 24 + 12 = 76188 


. (c) The series is: 41 х 22 = 164, 164 x 4? = 2624, 2624 х 6 


= 94464, 94464 х 8? = 6045696 


. (с) 32+ 17 = 49, 49 + 34 = 83, 83 + 68 = 151, 151 + 136 


= 287, 287 + 272 = 559, 559 + 544 = 1103 


. (а) 12 +2 = 14, 14 + 3 = 17, 17 – 4 = 13, 13 - 5 = 


8,8 +6 = 14, 14 +7 = 21, 21 - 8 + 13, 13 – 9 = 4, 
4+ 10 = 14 


. (© 4х15-6,6х2-12,12х25-30,30х3:490,90х 3.5 


= 315, 315 х4 = 1260 


. (© 2516241 


ie, 52 42 32 22 1? 
Hence, ? = 9 


. (c) 15 - 3 = 12, 12 + 5 = 17, 17 - 7 = 10, 10 + 11 = 


21, 21 - 13 = 8, 8 + 17 = 25, 25 – 19 = 6 
Note that 3, 5, 7, 11, 13, 17 and 19 are consecutive prime 
numbers. 


. (e) The series is: (x 2) - 1 


? = 113 x2- 1 = 225 


23. 


16 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


26 Chapter 23 


. (d) The series is +5, +10, +15, +20, +25 
So, 45 is wrong. It should be 47 
(c) The series is: 
1x2+2,x3+3,x4+4,x5+4+5,x6+6 
34 should be 33 and thus the new series starts with 34. 
(d) The series is 

(14), + (12)>, — (10), + (8), — (16)? and so on. 143 
should be 126 and thus the new series starts with 143. 
(e) The series is 


x14 











11 
Xx and so on. 
2 


So, 180 is incorrect. 
(a) The series is + 12 – 0, + 22 – 1, + 3? - 2, 
+ 4? — 3, + 5? —4, + 6° - 5. 
So, 7 is incorrect. 
(d) The series is х 8 + 1, х7 + 2, х6 +3, 
а= 2х8 +1 = 17, Б= 17 х7 +2 = 121 
с = 121 x 6 +3 = 729. 
(а) Тһе ѕегіеѕ 15 х 1, х 1.5, х 2 
а= 36 х 1 = 36, b = 36 х 1.5 = 54, с = 54 х 2 
= 108, d = 108 х 2.5 = 270, e = 270 х 3 = 810. 
(c) The series is + 2 – 4 
а = 888 + 2 —4 = 440 
and, b = 440+ 2 – 4 = 216. 


(e) The series is x 1 + 1, 1.5 + 2.25, x 2 + 4, x 2.5 
+ 6.25,х3 +9, ... 


а-7х1-1-8, 
b=8xX 1.5 + 2.25 = 14.25 
с = 14.25 x 2 +4 = 32. 5, 
d = 32.5 x 2.5 + 6.25 = 81.25 + 6.25 = 87.25. 
(b) The series is 
+ (17), — (105y^, + (13), 
а = 13 + (17)? = 302 
Ь = 302 - (15)? = 302 - 225 = 77 
c = TI + (13)? = 77 + 169 = 246 
d = 246 - (11)? = 246 - 121 = 125 
e = 125 + (9)? = 125 + 81 = 206. 


(е) The series is x 1 + 1, х2 + 2, х3 +3, ... So 8 is 
wrong. 




















(1), + (9)? 


Beginning with 8 we get 20 as third term. 

(b) The series is x 1 + 1°, х2 + 22, х3 + 32, ... 
So, 265 is incorrect. 

(b) The series is x 2 + 9, x 2 + 11, х2 + 13, ... 
So, 58 is incorrect. 

(d) The series is 

х3+1,х4+1, х5 +1, ... 


So, 28 is incorrect. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


(c) The series is 


























х1-4-1,х2-2,х3-3,х4-4 
So, 6 is incorrect. 
(c) 
7 9 13 21 37 69 
„к К to J4 | 
+2 +4 +8 +16 +32 
x2 x2 x2 x2 
(c) 
36 28 24 22 21 
8 4 2 1 
(d) 
0 4 18 45 100 180 
| +14 +30 +52 +80 
t] 
+10 +16 +22 +28 
t A t | 
+6 +6 + 
(5) 
9 8 7 
Vo ab 
I H С 
Likewise, 
6 5 4 
у 
Е E D 


(d 52-1 = 24; 5 + 1 = 126 : 
7—1 = 48; 7 + 12 344 

(d) (1) = 1; Q = 8 =: 

(39 = 27; (4} = 64 








(c) 
27 
6 9 15 22 5 99 
LL IL iL GL 
+ +6 +2 +4 +48 
22 should be replaced by 27. 
(ОВ зра ›36—®9 › 
99—89 ogg tel ›855 





The difference between the consecutive term keeps on 
multiplying by 3. 

(с) 22 =4, 4? = 16, 8? = 64 

Consider the alternative term 

2? = 4, 42 = 16, ? = ?, 8 = 64 

Hence, ? has to be replaced by (6)? = 36 








40. 


41. 


42. 


43. 


44. 


()6-5-1 
8-2-2 
—?=2-8 
-7--6 
9-6 
(b) 5, 21, 69, 213, 645 


21-5-16 


16х 3 
69-21 


= 48 
= 48 


and 48 x 3 = 144 
213 — 69 = 144 
144 x 3 = 432 
645 — 213 = 432 
432 x 3 2 1296 
Likewise, 
? — 645 = 1296 
? = 1296 + 645 
? = 1941 
(d) 11 x 11 2 121 
12 x 12 = 144 
Difference = 17 - 12 = 5 
17 x 17 = 289 
18 x 18 2 324 
Difference = 23 – 18 = 5 
23 x 23 = 529 
24 x 24 = 576 
Likewise, 
?-24=5 
? = 29 
Hence, 29 x 29 = 729 
(d) 19 – 14 = 5 
29 — 19 = 10 
49 — 29 = 20 
89 — 49 = 40 
Likewise, 
? — 89 = 80 
? = 80 + 89 
? = 169 
(4) 34, 18, 10, ? 


1 


1 


9 


ll 


34-18-16 

18-10-8 

10-2-4 

Therefore, - ? = 4 — 10 
> =?=—6 


16+2=8 
8-2-4 


> 7-26 


Series 











45. (d) 
x2 x2 x2 
| V V t 
9 8 10 16 11 32 12 64 
| 4 | } | } 
+1 +1 +1 
46. (а) 
di 
8 
18 
57 
| х4+4 
25217 
47. (е) 
d 
+4 
1 
NE 
19 
|j" 
35 
|? 
48. (c) E" 
5 
| х2+1 
11 
aM 
23 
dj 
47 ? 
? х2 +1 
49. (d) 95 
17 
22 jJ 
| x248 jJ 
52 | 
aM E 
165 | 
| х4+8 
668 ? 
50. (а) 
2 6 30 210 2310 30030 
= 
x3 x5 x7 х 11 х 13 
51. (а) 
70 
142 119 100 83 65 59 52 





L +L iL +L +l 


-23 -19 -17 -13 
So, wrong number = 65 


Correct number = 83 — 13 = 70 


pet 
D^ таз 


7 


23.27 


23.28 Chapter 23 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


(c) 
36 


8 12 24 46 72 108 216 
[Жү Ж. -2Е ЕЕЕ 5 4 


х1.5 х2 х1.5 х2 х1.5 х2 





So, wrong number = 46 
Correct number -24 x 1.5 = 36 


(c) 


13 25 40 57 79 103 130 
Le Жу opp Ж эру {+ 


+12 +15 +18 +21 +24 +27 





So, wrong number = 57 
Correct number = 40 + 18 = 58 


(d) 


2 10 18 54 162 486 1458 
L AL AL iL +L tL G 


x3 x3 x3 x3 x3 x3 





So, wrong number = 10 
Correct number = 2 x 3 = 6 
(a) 

650 


850 600 550 500 475 462.5 456.25 
L AL tL iL +L + 


-200 -100 -50 -25 -125  -625 





So, wrong number = 600 
Correct number = 850 — 200 = 650 


945 
12 12 18 36 90 270 ? 
ЕЕ 





L +L 4l 4l 


(d) 
35.75 
1015 508 255 129 665  ? 20.875 
L AL tL iL +L tL àG 


+2+.5 324] 32415 -242 -2425 -24 





(с) 
7716 


8 9 20 63 256 | 
ЖЕ Ж фу. Би Cl ee 


х1+1 х2+2 х3+3 х4+4 х5+5 х6+6 





(е) 





(b) 


118 
484 240 120 57 26.5 11.25 3.625 
н Ер ч нї 


+2-2 +2-2 +2-2 -2-2 -2-2 -2-2 





Hence, wrong number is 120. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


(d) 


177 
3 5 13 43 176 891 5353 
и 


х1 +2 х2+3 х3-4 х4+5 х5 +6 х6+7 





Hence, wrong number is 176. 


(e) 


171 
6 7 16 41 90 154 292 
к wp нн NR 
432 2 


+12 +72 +92 +12 





+5 


Hence, wrong number is 154. 


(a) 


6 
5 7 16 57 244 1245 7506 
| -А Ее Ее 


х1 +12 х2 +22 x3 +32 х4-42 x5 +52 x6 +62 





Hence, wrong number is 7. 


(c) 


6.75 
4- X5 35 65 155 4125 126.75 
к у п а н! 


1 xl +1 3 3 x242 5 5 x343 
2 КН Ncc 





x 
ы- 
+ 





Hence, wrong number is 6.5. 


(a) 


S 
(c) 


o 


? 


5 E 
(d) 


o 


So, 
(e) 


o 


5 E 
(a) 


So, 
(c) 


33 

34 
32 34 37 46 62 87 123 
[+2 4| 2 4| +32 4] +42 4 [ +524 | +624 


the wrong number is 34 which must be 33. 





51 

40 
7 18 40 106 183 282 403 
| чхи g [asf [5x4 | 204 [19x14 оха 


the wrong number is 40 which must be 51. 





780 
850 843 $829 $808 788 745 703 
| 31:44 23 ae $ Las 4 о} 


the wrong number is 788 which must be 780. 





591 
33 321 465 537 573 590 600 
[+288 A| raap 5728| +36 A | is 4| +o 4 


the wrong number is 590 which must be 591. 





42 
37 47 52 67 87 112 142 
| 55 A no +15 4| +20 4 | 254 | +304 


the wrong number is 47 which must be 42. 





586 587 586 581 570 551 52 
Los а 5 [о Воз s 4 
19 5 2] 


dr p ues 9 29 
Ха Жа АХ Аз A 











71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 



























































(е) 
64 54 69 49 74 44 79 
| 0:3| ns A| -20 | +25 4 | зо | +35 4 
(b) 
514 
4000 2008 1012 ? 265 140.5 78.25 
| +2) +84 [*2*84 | +2) +84 | 2584 [28M |+2 +84 
(с) 
525 
5 5 15 75 ? 4725 51975 
Loa Als [5 a [о Вр 
(a) 
195 
52 26 26 39 78 ? 585 
хоз Al a 8|м53| эс [оз |з 4 
(b) 
410 
7 20 46 98 202 T 
| +3 A| +26 A| +52 A| +104 4 | +208 4 
2 x2 x2 2 4 
(b) 
T] 
210 209 213 186 202 ? 
| a AL os A [om A| ав 4 [254 
C» су (3 (y sy 
(e) 
302 
27 38 71 126 203 ? 
| tan DA [ tar хз) 4] +их5) 4] sar 74] 01 94 
(c) 
120 
435 354 282 219 165 ? 
Ls Hn He Pos P Lue d 
+9 +9 +9 +9 
(с) 
734 
4 200 369 513 634 7 
| +196 A| +169 A| +144 A| +121 4 | зай 
ao? a» а сау? — ao 
(с) 
20 
8 1 17 47 128 371 1100 
LH + + N44 
+31 432 43 435 +35 +36 
Right number = 11 + 3? 
=11+9=20 
Wrong number is 17. 
(с) 
29 
1 5 13 31 61 125 253 





84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


Зегїе5 


Wrong number is 31. 
Right number = 13 + 2* = 13 + 16 = 29. 


325 314 288 247 191 





a A| x% 4 1 4 | -s6 4| -1 


23.29 


120 











26-11-15 1 41-26-15 Ч 56-41-15 4 71-56-15 





45 46 70 141 353.5 1061.5 
хї41:8|х15418 | х2418 | *2.5+14 | 341 4 








(с) 
620 632 608 644 596 656 
+12 4 -24 4 +36 4 -48 1 +60 4 

(c) 


105 
15 25 40 65 ? 170 


- d. cd 


15-25 25-40 40 + 65 65 + 105 


(е) 





+72 +6? +5? +4? +3? 


So, 138 is the answer. 


27 
8 ? 112 565 
| | | } | } | } 


х1+1 x2+2 x3+3 х4-4 х5-5 





So, the answer is 27. 





(а) 
84.5 
6 4 8 23 ? 385.25 
| 4 | ^| 4 | 4 | 4 
х 0.5+1 х1.5+2 х2,5+3 х3544 х45+5 
So, the answer is 84.5. 
(d) 
1000 
8 64 216 512 ? 1728 
су (4)3 (6? (8 (10) (12)? 
So, the answer is 1000. 
(b) 
2230 
5 11 32 108 444 ? 


| } | +| | ! | $ 


x1+1x6 х2+2х5х3+3х4 х4+4х3 х5+5х2 
So, the answer is 2230. 


(b) 





9 1 15 23 39 т 
| | | Hl | } 


+2)! +2? +2 +(2)4 +0) 





So, 23 will come at the place of question mark (?). 


23.30 Chapter 23 












































92. (e) Right number = 190 + 41 = 231 
7 8 12 21 37 62 So, wrong number = 233. 
| 4 | 4 | 4 | 4 | } 101. (e) 
зар +27 +3 +4) +6) 80 
So, 37 will come at the place of question mark (?). 2 8 26 ? 272 
93. (d) | 4 | 4 | 4 | 4 
5 6 16 57 244 1245 х3+2 х3+2 х3+2 х3+2 
| 4 | y 4 | 4 | 4 So, 80 will come at the place of question mark. 
x1+1? x2422 x343)5 x4+4? x5459 102. (a) 
So, 1245 will come at the place of question mark (?). 45 
94. (c) 3 4 12 ? 196 
3 19 97 391 1177 2359 | B | 3 | 3 | Jj 
х1+1 х2-2 х3-3 х4-4 
к CLE Hence, the answer is 45. 
x6+1 х5-2 х4-3 х3-4 х2+5 
: А 103. (4) 
So, 1177 will come at ће place of question mark (2). 
33 
95. (a) 
9 7 ? 65 129 
848 422 208 100 45 16.5 
| 4 | | 4 | } 
| | | 4 | 4 | } ЕЕ 
1 1 1 1 1 
*ул®.* WS P Ка Хилэн 285218 Hence, the answer is 33. 
So, 16.5 will come at the place of question mark (?). Iss) УБ 
96. (е) 
375 7 13 ? 49 97 
75 475 875 1575 2475 3573 4875 Е Е Е H 
l 4 | 4 | 4 | 4 | Ч 4 Hence, the answer is 25. 
+30 +50 +70 +90 +110 +130 105. (c) 
Right number = 7.5 + 30 = 37.5 175 
So, wrong number = 47.5. 5 3 6 9 64.75 
97. (c) | А | ^| 4 | } 
1836 х 0.5+0.5 х1.5+1.5 х2.5+2.5 х3.5+3.5 
1500 1581 1664 1749 1833 1925 2016 Hence, the answer is 17.5. 
| Ч ^| Ч Ч Ч 4 106. (a) 
ее СТ 12 12 18 45 180 117012285 
Right number = 1836 l Н Al Al AlL 4-4 
= XD. xL5 x25 x4 x65 х10.5 
В So, 12285 will come at the place of question mark. 
98. (a) 
BE 107. (с) 
1331 2197 3375 4914 6859 9261 12167 ne Na M M үү ^l - 
1 Л N A Л l, b. +23 446 +69 +92 +115 +138 
ay аз 05 07) 09) QD Q» So, 927 will come at the place of question mark. 
Right number = (17) = 4913 108. (b) 1 16 81 256 | 625 1296 2401 
So, wrong number - 4914. J } 1 1 1; 1 
99. (©) (0 @ в wd 6 (9 
28 So, 2401 will come at the place of question mark. 
13 16 21 27 39 352 69 109. (e) 
нэн нэн. ад 
х3 х5 хи x13 x17 23 25 53 163 657 3291 19753 
; _ _ н Н н + S 
Right number = 21 + 7 = 28 X142 x243 x344 x45 X546 x647 
So, wrong number = 27. So, 19753 will come at the place of question mark. 
100. (b) 110. (d) 
231 13 13 65 585 7605129285 2714985 
66 91 120 153 190 233 276 4 4 4 4 4 4 
РН XI. х5 09. х3 0217 XM 





^25 099 0383 x37 x4 x45 So, 2714985 will come at the place of question mark. 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


(а) 


649.6875 1299.375 866.25 


бо, 
(а) 


бо, 
(b) 


So, 
(e) 


So, 
(c) 


9050 


3465 99 22 4 
| Ч | 4 | нээ 


2 2 2 2 2 2 


х х х х х 


1 3 5 7 9 "i 
4 will come at the place of question mark. 








30 16 10 8 8 9 105 
LN OH 05 4 


хы poda pu х-р+5 x46 








10.5 will come at the place of question mark. 


10 18 63 253 1137 5901 35749 
н н н н н + 


х1-23 х2+23 х3+43 х4+53 х5+63 хб+73 
35749 will come at the place of question mark. 





1 26 58 124 258 528 1070 
pp cope Н+ 


х2-4 х2+6 х2+8 х2410 х2+12 х2+14 
1070 will come at the place of question mark. 





738 765 819 900 1008 1143 1305 
Ж ATE p cep ЕЕЕ. 


+27 +54 +81 +108 +135 +162 
1305 will come at the place of question mark. 





1075 
5675 3478 2147 1418 1077 950 
| | | | 1 } 





бу (7) (9)? (п) азу аяу 


Hence, 1077 is wrong number. 


(d7x2-2212 
12x4-8240 

40 x 6 — 18 = 222 

222 x 8 — 32 = 1742 — 1744 
1744 x 10 — 50 = 17390 
17390 x 12 — 72 = 208608 
Hence, 1742 is wrong number. 


2 
Here, 2= 2х 5; 8 = 4х 


вхо 
2 2 





2 


10 


8 12 
32 =8х =; 50 = 10х —; 72 =12х — 
2 2 2 


(с) 


6 
| 


582 
91 584 2935 11756 35277 70558 
t | + | | } 





(6+7)х7 


(91+6)х6 (582+5)х5 (2935+4)х4 (11756+3)х3 (35277+2)х2 


Hence, 584 is the wrong number. 


(d) 


27 
4 25 256 3125 46656 823543 
су ву wt бу (6) у 


Hence, 25 is the wrong number. 


120. 


121. 


122. 


123. 


124. 


125. 


126. 


127. 














Series 
(b) 
1053 
8424 4212 2106 1051 526.5 263.25 131.625 
| H Ч | | | } 
+2 +2 +2 +2 +2 +2 
Hence, 1051 is the wrong number. 
(c) 
39 
4 5 12 38 160 805 4836 
Г pues. rM 
х1 +1 х2 +2 х3-3 х4-4 х5-5 х6+6 
Hence, ће wrong number is 38. 
Right number = 12 х3 +3 = 36 +3 = 39 
(а) 
57 
3 7 16 32 56 93 142 
| H Ч | | | Ї 
SO BP 02 y — 9 — 30у 
Hence, the wrong number is 56. 
Right number = 32 + (5)? 
= 32 + 25 
= 57. 
(е) 
78 
11 18 29 42 59 80 101 
| H ^| Ч Ч i } 
+7 +11 +13 +17 +19 +23 
Hence, the wrong number is 80. 
Right number = 59 + 19 = 78. 
(d) 
30 
2 9 32 105 436 2195 13182 
| Ч | Ч ^| | 4 
x1+(1x7) х2+(2х6) х3+(3х5) х44(4х4) х5+(5х3) х6+(6х2) 
So, the wrong number is 32. 
Right number = 9 x2 +2 x 6 
= 18 + 12 
= 30. 
(9) 
SLIS, 
5 55 495 3465 17325 34650 51975 
| | | | 4 | | } 





х11 х9 х7 х5 х3 xi 
So, the wrong number is 34650. 
Right number - 17325 x 3 
= 51975. 
(с) 
17 52 158 477 1435 4310 
| 4 | 4 | ^| ^| ! 


x3*1 х3-2 х3-3 х3-4 х3-5 
? = 1435 


(4) 





3 22 134 673 2696 8093 
| ^ 4 | | | } 


х7+1 х6+2 x5+3 x4+4 х345 
? = 134 





23.31 


23.32 Chapter 23 


128. (a) 
6 13 38 129 532 2675 


‚ЖУУ фр жу + 


х1+7 х2+12 х3-15 х4+16 х5+ 15 


| 1 | | ! 











129. (е) 
286 12 70 34 16 7 
| | 4 | 4 | 4 | 4 
2 2-1 


-1 2-1 = 2-1 





130. (с) 
17 9 10 165 35 90 
| | | | 4 | ! 


xlíos “tl 11415 *2+2 451,55 
2 2 2 





131. (e) 


0 5 18 43 84 145 230 


| 4 | | ^ Ч Ч 


4 





+5 +13 +25 +41 +61 +85 


| Ч 4l Ч H } 


+8 +12 +16 +20 +24 


| Ч | 4l } 


+4 +4 +4 +4 








132. (а) 
10 17 48 165 688 3475 


20892 


ppp. гэ 52-21) 223 


х1+7 
133. (с) 
1 3 24 360 8640 302400 
| 1 | 


х2414 х3-21 х4-28 х5+35 х6+42 


—»- 
m 


14515200 


4 














134. (b) 
12 14 32 10) 46 2090 
| } | kl | | Ч 


12552 


} 





х1+2 х2+4 х3+6 х4+8 х5 +10 


135. (а) 
10 15 15 12.5 


х6+12 


9.375 6.5625 4.375 


} 





| | kl } | | H 
3 4 6 


136. (e) 
15 25 40 130 510 2560 
| + t | | 1 ! 


х1+10 х2-10 х3-10 х4-10 х5 + 10 





137. (а) 
186 94 48 25 EH 775 
| | | | | ! 
1 1 1 1 





138. 


139. 


140. 


141. 


142. 


143. 


144. 


145. 


146. 


147. 


(b) 
124 11 176 420 1488 7140 
| | | | | ! 


ж1- (10? x2-(2 33-03 х4-(4 x5 ~ (5)? 
х12 х12 х12 х12 х12 





(е) 
384 381 372 345 264 21 
L4] +L ‘eL G 
-3 -9 —27 -81 -243 
(d) 
282 286 302 338 402 502 
| | 4 | 4 | 4 | 4 


+2} «(y +6) +(8)2 +(10)? 





(b) 
2187 729 243 81 27 9 3 
| | | | | + ! 
Ї 1 1 1 1 





So, 3 will come at the place of question mark. 

(a) 

522 1235 2661 4800 7652 11217 15495 
| | } | 4 | | | ! 


4(1x713) +2х713) 443 x713) 4(4х713) *(5 x 713) +(6 x 713) 





So, 15495 will come at the place of question mark. 


(c) 
51975 9450 2100 600 240 160 320 
| 4 | 4 | | Ч Ч 4 
2: 


2 2 2 2 2 
х х 
11 9 





So, 320 will come at the place of question mark. 
(e) 49 2х 2 

18 > 3х6 

48 > 4х 12 

100 > 5 x 20 

180 > 6 x 30 

294 > 7 х 42 

448 > 8 x 56 

So, 448 will come at the place of question mark. 
(d) 

6 26 134 666 3334 16666 83334 
| А | ^| 4 | | | 4 


х5-4 х5-4 х5-4 х5 +4 х5-4 х5-4 





So, 83334 will come at the place of question mark. 
(c) 

30 65 100 165 265 430 

| | } | } | | } 


30+35 35-65 65+100 100-165 165+265 





3 5 7 10 jp cy 
| 4 | 4 | 4 | | } 


+2 +2 +3 +3 +4 





So, 10 will come at the place of question mark. 


148. 


149. 


150. 


151. 


152. 


153. 


154. 


155. 


156. 








(е) 
+1 +1 
| і 
16 17 15 18 14 19 
| T ] 
E -1 


So 19 will come at the place of question mark. 


(a) 


3125 256 27 4 1 
Бо d. Jh. fa 
(5 (а ву 2? а)! 


So, 27 will come at the place of question mark. 
(b) 
2 3 6 18 108 1944 
| 4 | | 4 | } 


2х3 3х6 6х18 18 х 108 





So, 1944 will come at the place of question mark. 






































(b) 
195 
9 15 27 51 99 ? 
| 4 | 4 | А | Ч 4 
х2)-3 х2)-3 х2)-3 х2)-3 х2)-3 
(d) The pattern of series is 
13 21 36 58 87 123 
| 4 | 4 | 4 | Ч } 
+8 +15 +22 +29 +36 
Ч M Ч 4 
+7 +7 +7 +7 
(d) The pattern of series is 
7+ (12 +1= 9 
+2 { 
9 + (3) +1 = 19 
+2 { 
19 + (5? + 1 = 45 
421 
45 + (7) + 1 = 95 
421 
95 + (09? + 1 = 177 
(a) 
121 
14 15 23 32 96 ? 
| 4 | 4 | 4 | Ч Ї 
Шин +27 y +4)? +65)? 
(с) 
120 
20 24 36 56 84 ? 
| 4 | 4 | 4 | Ч Ї 
+4 +12 +20 +28 +36 
(е) 
644 
117 389 525 593 627 ? 
| 4 | 4 | 4 | Ч 4 
+272 +136 +68 +34 +17 


157. 


158. 


159. 


160. 


161. 


162. 


163. 


164. 


(4) 


(d) 


(b) 


(e) 


(e) 


(a) 


(a) 


(c) 


Series 















































187 
7 11 23 51 103 ? 
| 4 | 4 | 4 | 4 | 4 
+(4х1) 4х3) 4х7) 44x13) +442) 
| Ч H 
+2 +4 +6 +8 
193 
18 27 49 84 132 ? 
| 4 | 4 | 4 | 4 | 4 
+9 +22 +35 +48 +6 
| ССНУ Е ! 
+13 +13 +13 +13 
203 
33 43 65 99 145 ? 
| 4 | 4 | 4 | 4 | 4 
+10 +22 +34 +46 +58 
| Ч Ч ^| 4 
+12 +12 +12 +12 
215 
655 439 314 250 223 ? 
| 4 | 4 | 4 | 4 | 4 
-216 -125 -64 -27 -8 
C) C58! c4 c5 co» 
102 
15 21 39 TI 143 ? 
| 4 | 4 | 4 | 4 | 4 
+6 +18 +38 +66 +102 
| ^| 4| ^| 4 
+12 +20 +28 +36 
| 4| 4| 4 
+8 +8 +8 
183 
33 39 57 87 129 ? 
| 4 | 4 | 4 | 4 | 4 
+6 +18 +30 +42 +54 
| 1 4| ^| 4 
6x3 6x5 6x7 6x9 
731 
15 19 83 119 631 ? 
| 4 | 4 | 4 | 4 | 4 
+4 +64 +36 +512 +100 
су a» (6)? (8) (10) 
236 
19 26 40 68 124 ? 
| 4 | 4 | 4 | ^| $ 
+7 +14 +28 +56 +112 
| 1 4| 4 | 4 
7х2 14х2 28х2 56х2 


23.33 


23.34 Chapter 23 


165. 


166. 


167. 


168. 


169. 


170. 


171. 


172. 


173. 


174. 








(e) 
+15 +15 
| {| t 99 
43 69 58 84 73 ? 
| 4| 4 
+15 +15 
(e) The sequence of the series is 














2.5 4 6.5 10 14.5 20 26.5 
| ^| ^| 4 | | | 4 
+1.5 +2.5 +3.5 +4.5 +5.5 46.5 

| Ч 4| Ч i Ї 
+1 +1 +1 +1 +1 
(а) Тһе sequence of the series is 
4 5 12 39 160 805 4836 
| 4 | 4 | 4 | Ч ^| 4 
х1 +1 х2-2 х3-3 х4-4 х5+5 x6+6 
(c) The sequence of the series is 
8 108 189 253 302 338 363 
| ^| ^| 4 | | | 4 
+102 +92 +82 +P +62 +52 


(d) The sequence of the series 18 
248 217 188 165 146 129 116 


Шан зэ Чу Жж. 4 
-31 -29 -23 -19 -17 -13 


In the above series numbers are decreasing by prime 
numbers. 

(a) The sequence of the series is 

3 15 39 75 123 183 255 

| ^| 4 | 4 | Ч ^| 4 


+12 +24 +36 +48 +60 +72 





(d) The sequence of the series is 














1 7 49 343 2401 
L- +l +L +| + 
x7 x7 x7 x7 
(d) The sequence of the series is 
13 20 39 78 145 248 
АЛ Een ер 
TF? 119 +39 +67 +103 
A A 27 A 
+12 +20 +28 +36 
| | | 
+8 +8 
(a) The sequence of the series is 
12 AS 81 173 357 ME 
Lp Xx pep 
423 446 492 +184 +368 
pd pd m d 22 
х2 х2 х2 х2 
(е) 3 + 97 = 100 
+ 100 4 
100 + 197 = 297 
+ 100 1 
297 + 297 = 594 
+ 100 4 
594 + 397 = 991 
+ 100 4 





99] + 497 = 1488 


175. 


176. 


177. 


178. 


179. 


180. 


181. 


182. 


183. 


184. 









































(с) 
112 119 140 175 224 287 
[5 Lh q—E-4 
+7 +21 +35 +149 +363 
(а) 
4690 
4 10 40 190 940 ? 23440 
| 54 | 64 [oso 4. | +7504 [3504 |+18750# 
xs À хз} хз} х5 K xs ф 
(b) 4000 2008 1012 ? 265 140.5 78.25 
4000 - 2008 = 1992 + 2 = 996 
2008 — 1012 = 996 + 2 = 498 
1012 — 514 = 498 +2 = 249 
514 — 265 = 249 +2 = 124.5 
265 — 140.5 = 124.5 + 2 = 62.25 
(d) 
20 
7 4 5 9 ? 52.5 160.5 
L 4l l $ 
5+5 х1+1 х1.5+1.5 xM2 25:25 x33 
(e) 
144 
5 54 90 115 131 140 ? 
| +49 4 pos A | ash (64 |+ | nA 
$ Ї ! ! ! } 
(72 (e (5)? ay (3) (2)? 
(с) 
252 
6 42 ? 1260 5040 15120 30240 
фр гк н р 
х7 x6 x5 x4 x3 x2 
(b) 
78 
13 16 22 33 50 (2) 
L+3 4 | s6 # | хий (888 [+27 $ 
[34 [hk [74 Lio 4 
(с) 


234 
39 52 78 117 159 (?) 


ЖИ К О Ж 








13х3 13х4 13х6 13х9 13х13 13х18 
L-— og qu р 
(a) 
222 
656 432 320 264 236 (0) 
[2224 |-1124 | -s64 |-28 4 | -14 4 
(b) 
1437 
62 87 187 412 812 (2) 


|-25 4 | -1004 |-2254 |-4004 | -6254 
[75+ |1254 (1754 [254 
+50 À | 550 4 | +50 4 








185. 


186. 


187. 


188. 


189. 


190. 


191. 


192. 


193. 

















(а) 
986 
7 8 24 105 361 (?) 
| +1 4 | +6 f | om P | +256 4 | +625 4 
a» (4)? (9)? (16) Q5» 
| 419 1 | 94-5 5. [15974 [2526] 
(d) 
371 
9 62 ? 1854 7415 22244 
| э 244: rep Ж 4 
х7-1 х6-1 х5-1 х4-1 х3-1 
Hence, the answer will be 371. 
(e) 
124 
4 8 24 60 ? 224 
АС Al le -23 
+2? +4? +6? +82 +10? 
Hence, the answer will be 124. 
(a) 
2.56 
8000 1600 320 64 12.8 ? 
| Ж Ж Жү. ob up — 3 
-5 -5 -5 -5 +5 
Hence, the answer will be 2.56. 
(b) 
99 
6 9 15 27 51 ? 








+3х1 +3х2 +3х4 +3х8 +3х16 
Hence, the answer will be 99. 
(c) 
57 
7 8 18 ? 232 1165 
+. Җик рр 
х1-1 х2-2 х3+3 х4-4 х5-5 


Hence, the answer will be 57. 


(b) 
170 


9 19 40 83 2? 345 696 
TRE d e. Hee, SN, (TRA TRAE, 


x24] x2+2 х2+3 х2+4 х2+5 х2+6 
(а) The pattern is: 


2 -1=1-1=0 

2% -1=8-1=7 

3 -1=27-1=26 
4-1-64-1-63 

5 —1-125-1-124 

6 -1=216-1= 215 4217 








(d) The pattern is as given below: 
3x6= 18 
18-6212 


194. 


195. 


196. 


197. 


198. 


199. 


200. 


201. 


202. 


203. 


204. 


205. 


206. 


Series 23.35 


12 x 6 = 72 
72 —6 = 66 

66 x 6 = 396 
396 —6 = 390 


(d) Since, the given numbers are prime numbers, 2, 3, 
5, 7, 11, 13], 17, 19, ... 
Missing number = 13 
(b) 
46 


8 13 21 32 63 83 


а агар 
+5 +8 +11 +14 +17 +20 


| ^| ^| ^| ^| 4 


+3 +3 +3 +3 +3 
Wrong number = 47 




















Correct number = 46 
(a) The series is + 22, + 4°, + 6°, + 8, + 10°,... Hence, 
there should be 161 in place of 181. 
(e) The series is + 14, + 28, + 56, + 112, + 224, + 448,... 
Hence, there should be 450 in place of 496. 


(e) The series is x 1 + 5.5, x 2 + 5.5, x 3 + 5.5, X 4 + 
5.5, x 5+ 5.5, X 6 + 5.5, х7 + 5.5. 


ie, 15 x 1 + 5.5 = 20.5, 20.5 x 2 + 5.5 = 46.5, 465 x 
3+5.5= 145, 145 x 4 + 5.5 = 585.5, 


585.5 x 5 + 5.5 = 2933, 2933x 6 + 5.5 = 17603.5, 
Hence, there should be 20.5 in place of 21.5. 


(d) The series is x 1-12, х 2 + 22, х3 + 32, x4 + 4^, 
x 5 + 52, хб + 6%... 


ie, 5х1+ 126,6 x 2 + 22= 16, 16 x 3 + 32 57, 57 х 
4 +4?= 244, 244 x 5 + 5*= 1245, 

1245 x 6 + 6?= 7506, 

Hence, there should be 244 in place of 246. 

(b) The series is + 11, + 33, + 99, + 297, + 891, + 
2673,... 


ie. 2+ 11 = 13, 13433 = 46, 46499 = 145, 1454297 = 
442,442 + 891 = 1333, 


1333 + 2673= 4006, 
Hence, there should be 442 in place of 452. 
(a) The number should be 5555 in place of 5531. 
72, -9? —112, —132, —152, —172, ... 
(b) The number should be 21 in place of 26. 
41, 42, 44, 48, 416, 432 
(d) The number should be 770 in place of 760. 
xl + 2, x2 +4, x3 + 6, х4 + 8, x5 + 10, x6 + 12, ... 
(d) The series is 0? + 4, 1? + 2, 3? + 0, 6? — 2, 10? — 4, 
12-6,2)?- 8, ... 
Hence, 435 should be replaced with 433. 
(a) The number should be 2 in place of 1. 
£3.5, +3, 22.5, 32, «1.5, +1, ... 
(d) The pattern of number series is as follows: 
7х2-2-12 
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12 х4- (2+6) = 48 – 8 = 40 10 +8 = (2х3 +2) = 18 
40 x 6 — (8 + 10) = 240 - 18 = 222 18 +26 = (3 x 8 + 2) = 44 
222 x 8 — (18 + 14) = 1776 - 32 = 1744 # 1742 44 + 80 = (3 х 26 + 2) = 124 
1744 x 10 - (32 + 18) = 17440 - 50 = 17390 124 + 242 = (3 х 80 + 2) = 366 
207. (c) The pattern of number series is as follow: 217. (d) The pattern of the number series is as given below: 
6х7 + 7? = 42 + 49 = 91 13 +1 х 12 = 13 + 12 2 25 
91 x 6 + 6 = 546 + 36 = 582 + 584 25 +3 х 12 = 25 + 36 = 61 
582 x 5 + 5? = 2910 + 25 = 2935 61 +5 х 12 = 61 + 60 = 121 
2935 x 4 + 4? = 11740 + 16 = 11756 121 +7 х 12 = 121 + 84 = 205 
11756 х3 + 3? = 35268 + 9 = 35277 205 + 9 х 12 = 205 + 108 = 313 
208. (e) The pattern of number series is as follows: 218. (a) The pattern of the number series is as given below: 
9050 — 15? = 9050 — 3375 = 5675 
5675 — 133 = 5675 — 2197 = 3478 656 ^4 =328+24=352 
3478 — 113 = 3478 — 1331 = 2147 2 
2147 — 93 = 2147 — 729 = 1418 352 24 21764 24 = 200 
1418 — 7 = 1418 — 343 = 1075 # 1077 2 
209. (d) The pattern of number series is as follows: 200 әд -100-24-124 
1! = 1; 2? = 4; 3? = 27 £ 25; 4* = 256; 5$ = 3125; 
6° = 46656; 77 = 823543 124 | 24- 62424 — 86 
210. (b) The pattern of number series is as follows: 
8424 + 2 = 4212 86 


— +24 = 43424 = 67 
4212 + 2 = 2106 2 


2106 + 2 = 1053 # 1051 
1053 + 2 = 526.5 
526.5 + 2 = 263.25 


219. (c) The pattern of the number series is as given below: 
454 + 18 = 472 


472 — 27 = 445 
263.25 + 2 = 131.625 445 + 18 = 463 
211. (d) 463 — 27 = 436 


3601 3602 1803 604 155 36 12 
| || ll | || ll | 436 + 18 = 454 


+1 +1 +2+2 +3+3 +4+4 +5+5 +6+6 220 
154 is written in place of 155. 








. (b) The pattern of the number series is as given below: 
12 x 4 — 30 = 48 - 30 = 18 












































212. (b) Ш ` Ш > 
4 12 45 196 1005 6066 42511 ТӨ сагс зо 
| || || || || || | 36х4- 42 = 144— 42 = 102 
x2 + (2)? x3 + (3)? x4 + (4)? x5«(5* x6 +(6)? x7 «(7 102 x 4 — 48 = 408 — 48 = 360 
42 is written in place of 45. 360 x 4 — 54 = 1440 - 54 = 1386 
213. (a) 221. (c) 
т ? т 20 30 TE 58 32 49 83 151 287 559 1103 
| || || |l || || | 
+4 +6 +8 10 +12 14 +17 434 +68 +136 +272 +544 
8 is written in place of 6. 
222. (b) 
214. (e) 
32 16 24 60 210 945 5197.5 462 552 650 756 870 992 1122 
l | | | | | | | | | | 
"555 ! x1.5 | х2.5 ! х3.5 ! х4.5 ! x5.5 | +90 +98 +106 +114 +122 +130 
65 is written in place of 60. 223. (d) 
215. (d) | T | 
i i ©? Ч 97 133 ii 15 18 16 19 17 20 18 
| || || ] 
+6 +12 +4 +48 -96 +192 
194 is written in place of 193. 224. (a) 
216. (b) The pattern of the number series is as given below: Mid ae 18 52 2688 10,752 Brod 
8+2 = 10 +2.5 +2.5 +2.5 +2.5 -2.5 42.5 





225. 


226. 


227. 


228. 


229. 


230. 


231. 
232. 
233. 
234. 


235. 
236. 


237. 












































(е) 
0 6 24 60 120 210 336 
l l || ] ] | | | 
+(6*1) +(6*3) +(6*6) +(6*10) +(6*15) +(6*21) 
11 11 LI 11 LI 
+2 +3 +4 +5 +6 
(b) The given series is 


ge ТЫ ыг 2 хэд 
2 2 2 2 2 2, 





Correct answer is 118 instead of 120. 

(d) The given series 18 
х1-2,х2-3,х344,х4-5,х5-46,х6-7. 
Correct answer is 177 instead of 176. 





(e) The given series is 
+(1), «Y^, +(5)?, «Cy, HOY, + (11)? 


Correct answer is 171 instead of 154. 





(a) The given series is 

x 1+ (12, х2 + QY,x3 3) х4 + (43x 5 + (5), х 
6 + (6)? 

Correct answer is 6 instead of 7. 

(c) The given series is 


KS +, LAL X1S 415, x2 42, x25 -25,х3-3 


Correct answer is 6.75 instead of 6.5. 

(d) The series is x3. 

(c) The series is +12, +15, +18, +21, 424, +27, ... 
200, —100, —50, —25, –12.5, —6.25, ... 
23, —19, —17, —13, -11, -7, ... 
(Subtraction of prime numbers. Starting with 23 and 
following decreasing order) 

(c) The series is Х1.5, х2, x1.5, x2, x1.5, х2, ... 








(a) The series is 





(a) The series is 


(a) Required ratio 


229x125 24 175 235.83 
100 100 


(e) 80% of 125 = 100 and 1% of 125 = 1.25 

Students getting less than 8196 marks are not eligible to 
opt science stream in the next year. The number of such 
students is 3. 





238. 


239. 


240. 
241. 
242. 
243. 


244. 


245. 


246. 


247. 


248. 


249. 


250. 


251. 
252. 


253. 


254. 
255. 








Series 23.37 
(b) Marks obtained 
-48x2 455x120 +94 =84+ 66404 = 244 
100 100 
(d) The series is х7 – 1, х6 – 1, х 5 – 1, х4 - 1, х 
3-1. 


(е) + 22, + 47, + 6°, + 8, + 107. 

(a) The series is + 5. 

(b) + 3, + 6, + 12, + 24, + 48,... 

(c) The series is x 1 + 1,x2+2,x3+4+3,x4+4,x 
5-5 

(e) The series is +7, +11, +13, +17, +19, 423 
1147 = 18, 18 + 11 = 29, 29 + 13 = 42, 

42 + 17 = 59, 59 + 19 = 78, 78 + 23 = 101 

The incorrect number is 80; 59 + 19 = 78 


(d) The series is (+7 x 1), (+6 x 2), (+5 x 3), (44 x 4), 
(43 x 5), (42 x 6). 


The incorrect number is 32; (9 + 6 х2 = 15 x 2 = 30 


(b) The series is x11, x7, x5, x3, x1 and the incorrect 
number is 34650; 17325 х 3 = 51975 


(a) The series is +22, +32, +42, +52, 62, +7? 
The incorrect number is 56; 32 + 5? = 32 +25 = 57 


(с) The series is X1 + 1, х2 + 2, x3 + 3, x4 + 4, x5 + 
5, x6 + 6. 


The incorrect number is 38; 12x 3 + 3 = 36 +3 = 39 


(e) The series is x1 + 10, x2 — 10, x3 + 10, x4 — 10, 
x5 + 10 


130 x 4 - 10 = 520 - 10 = 510 
(a) The series is + 2 + 1. 


29 (1185 
2 























(b) 

(e) The series is -3, 
264 — 2432 21 

(d) The series is 
+22, +42, +62, +8?, +107, ... 

302 + 6 = 302 + 36 = 338 

(c) The series is x3 — 13 

(c) The series is +2”, € 25, +2“, +2°, +2°, +27 





9, —27, —81, —243 
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CLOCKS 


The circumference of a dial of a clock (or watch) 18 
divided into 60 equal parts called minute spaces. The 
clock has two hands—the hour hand and the minute 
hand. The hour hand (or short hand) indicates time in 


hours and the minute hand (or long hand) indicates time 
in minutes. In an hour, the hour hand covers 5 minute 
spaces while the minute hand covers 60 minute spaces. 
Thus, in one hour or 60 minutes, the minute hand gains 
55 minute spaces over the hour hand. 


SOME BASIC FACTS 





1. In every hour: 
(a) Both the hands coincide once. 
(b) The hands are straight (point in opposite 
directions) once. In this position, the hands are 
30 minute spaces apart. 
(c) The hands are twice at right angles. In this 
position, the hands are 15 minute spaces apart. 
2. The minute hand moves through 6? in each 
minute whereas the hour hand moves through 


1^. : : . 
2 in each minute. Thus, in one minute, the 
о 


minute hand gains 5 5 than the hour hand. 


3. (a) When the hands are coincident, the angle 
between them 18 0°. 
(b) When the hands point in opposite directions, 
the angle between them is 180°. 
(c) The hands are in the same straight line, 
when they are coincident or opposite to each 
other. So, the angle between the two hands is 
either 0? or 180°. 

3. The minute hand moves 12 times as fast as the 
hour hand. 

4. If a clock indicates 6:10, when the correct time 
18 6, it is said to be 10 minutes too fast. And 
if it indicates 5:50, when the correct time is 6, 
it Is said to be 10 minutes too slow. 





SOME USEFUL SHORTCUT METHODS 





1. The two hands of the clock will be together 


between H and (H - 1) O'clock at (89) 
minutes past H O'clock. 11 





Explanation 


At H O'clock the minute hand is 5H minute spaces 
behind the hour hand. 
The minute hand gains 55 minute spaces in 
60 minute, 


The minute hand will gain 5H minute spaces 
in at x 5H = ши minutes. Thus, the two 
55 11 
hands of clock will be together between H 
and (H + 1) O'clock at ЕЗ minutes past 
H O'clock. 
Illustration 1: At what time between 5 and 6 O'clock 


are the hands of a clock together? 
Solution: Here, H — 5. 
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3 
60H 60.2 300 ,, 





x | 
п 1 11 11 
Hands of a clock are together at 22 — minutes 
past 5 O'clock. М 






. The two hands of the clock will be at right 
angles between H and (H + 1) O'clock at (5H 





12 . 
15) "m minutes past H O'clock. 





Explanation 


At H O'clock, the minute hand will be 5H minute spaces 
behind the hour hand. When the two hands are at right 
angle, they are 15 minute spaces apart. So there can 
be two cases: 


Case I The minute hand is 15 minute spaces behind 
the hour hand. In this case, the minute hand will have 
to gain (5H — 15) minute spaces over the hour hand. 


Case II The minute hand is 15 minute spaces ahead of 
the hour hand. In this case, the minute hand will have 
to gain (5H + 15) minute spaces over the hour hand. 
Combining the two cases, the minute hand will have 
to gain (SH = 15) minute spaces over the hour hand. 
Now, 55 minute spaces are gained in 60 minutes. 





(5H x 15) minute spaces are gained in 











12 
— (SH = 15) = qp + 15) minutes. 





12 
So, they are at right angle at (5H = 15) П minutes 
past H O'clock. 


Illustration 2: At what time between 5 and 6 O'clock 
will the hands of a clock be at right angle? 


Solution: Here, H = 5 


10 7 
and 43 — 
11 11 

















12 
(5H = 15) 


5x5 
11 ( 


12 
15) = 10 
11 


10 
Hands of a clock are at right angle at 10 m 


minutes past 5 and 437 minutes past 5. 





3. The two hands of the clock will be in the same 
straight line but not together between H and (Н 
+ 1) O'clock at, 


12 
(5H - п minutes past H, when Н > 6 


12 
and, (5H + 30) 11 minutes past H, when Н < 6. 











Illustration 3: Find at what time between 2 and 3 
O'clock will the hands of a clock be in the same straight 
line but not together. 


Solution: Here, H = 2 < 6. 
12 
(SH + 30) = (5x 24.3092 
T T 
480 7 


m = БУТ А 
poe 


So, the hands will be in the same straight line but 


75623 
not together at 43 iT minutes past 2 O’clock. 


4. Between H and (H + 1) O’clock, the two hands 
12 


n 


of a clock are M minutes apart at (5H 3 
minutes past  O'clock. 





Explanation 


At H O'clock, the two hands are 5H minute spaces apart. 


Case I Minute hand is M minute spaces behind the 
hour hand. In this case, the minute hand has to gain 
(5H — M) minute spaces over the hour hand. 


Case II Minute hand is M minute spaces ahead of the 
hour hand. In this case, the minute hand has to gain 
(5H + M) minute spaces over the hour hand. 


Combining the two cases, the minute hand has to gain 
(5H = M) minute spaces over the hour hand. 





Now, 55 minute spaces are gained in 60 minutes. 





(5H = M) minute spaces are gained in 


12 : 
a (SH + М) = misi = M) minutes. 








The hands will be M minutes apart at, 





12 
g? x M) minutes past H O'clock. 


Illustration 4: Find the time between 4 and 5 O'clock 
when the two hands of a clock are 4 minutes apart. 


Solution: Here, H = 4 and M = 4. 








12 12 
£ (5Н+М) = © (5x474 
TE M ) 


= 262 апа 17 Э. : 
11 11 
The hands will be 4 minutes apart at 26 = 


5 : 
minutes past 4 and 17— minutes past 4 
: 11 
O'clock. 






5. Angle between the hands of a clock 
(a) When the minute hand is behind the hour 
hand, the angle between the two hands at M 





minutes past Н O'clock = хн “м 
degrees. 5 2 
(b) When the minute hand is ahead of the hour 
hand, the angle between the two hands at M 





M M 
minutes past Н O'clock = зо] n) 
degree. 


2 








Illustration 5: Find the angle between the two hands 
of a clock at 15 minutes past 4 O'clock. 


Solution: Here, Н = 4 and М = 15. 
The required angle 





= зон 32 degrees 


15-15 435»... 75 
= 30| 4 +— + 
pp 





5 
= 2 ie, 375°. 
2 


6. The minute hand of a clock overtakes the hour 
hand at intervals of М minutes of correct time. 
The clock gains or loses in a day by 


= (= м) (25 2! minutes. 
11 М 


Illustration 6: 








The minute hand of a clock overtakes 
the hour hand at intervals of 65 minutes. How much in 
day does the clock gain or lose? 
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Solution: Here, М = 65 
The clock gains or, loses in a day by 


_ (720 \(60х24 
11 M 
_ (720 _ 5) [60х24 
11 65 
5 12x24 1440 
и 13 143 











= 1000 minutes. 
143 10 
Since the sign is +ve, the clock gains by TE minutes. 


CALENDAR 


In this section we shall mainly deal with finding the day 
of the week on a particular given date. The process of 
finding it depends upon the number of odd days, which 
are quite differrent from the odd numbers. So, we should 
be familiar with odd days. 

Odd Days 

The days more than the complete number of weeks in 
a given period are called odd days. 

Ordinary Year 

An ordinary year has 365 days. 

Leap Year 

That year (except century) which is divisible by 4 is 
called a leap year, whereas century is a leap year by 
itself when it is divisible by 400. 

For example, 1964, 1968, 1972, 1984, and so on, 
are all leap years whereas 1986, 1990, 1994, 1998, and 
80 on, are not leap years. 

Further, the centuries 1200, 1600, 2000 and so on, 
are all leap years as they are divisible by 400 whereas 
900, 1300, 1500 and so on, are not leap years. 





SOME BASIC FACTS 





. An ordinary year has 365 days, i.e., 52 weeks 
and 1 odd day. 

2. A leap year has 366 days, i.e., 52 weeks and 2 
odd days. 

3. A century has 76 ordinary years and 24 leap years. 

-. 100 years = 76 ordinary years + 24 leap years 

= 76 odd days + 24 x 2 odd days 

= 124 odd days = 17 weeks + 5 days 

100 years contain 5 odd days. 
4. 200 years contain 10 days and therefore 3 odd 
days. 





5. 300 years contain 15 days and therefore 1 odd 
day. 

6. 400 years contain (20 + 1) days and therefore 
1 odd day. 

7. February in an ordinary year has no odd day, 
but in a leap year has one odd day. 

8. Last day of a century cannot be either Tuesday, 
Thursday or Saturday. 


9. The first day of a century must either be Monday, 
Tuesday, Thursday or Saturday. 
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Explanation 
Number of odd days in first century = 5 
Last day of first century 18 Friday. 
Number of odd days in two centuries = 3 
Wednesday 18 the last day. 
Number of odd days in three centuries = 1 
Monday is the last day. 


Number of odd days in four centuries = 0 
Last day is Sunday. 

Since the order is continually kept in successive cyles, 
the last day of a century cannot be Tuesday, Thursday or 
Saturday. So, the last day of a century should be either 
Sunday, Monday, Wednesday or Friday. Therefore, the 
first day of a century must be either Monday, Tuesday, 
Thursday or Saturday. 





SOME USEFUL SHORTCUT METHODS 





1. Working rule to find the day of the week on a 
particular date when reference day is given: 
Step I Find the net number of odd days for the 
period between the reference day and the 
given date (Exclude the reference day 
but count the given date for counting the 

number of net odd days). 

The day of the week on the particular 
date is equal to the number of net odd 
days ahead of the reference day (if the 
reference day was before this date) but 
behind the reference day (if this date was 
behind the reference day). 


Step II 








Illustration 7: January 11, 1997 was a Sunday. What 
day of the week was on January 7, 2000? 


Solution: Total number of days between January 11, 
1997 and January 7, 2000 
= (365 — 11) in 1997 + (365 days in 1998) 
+ (365 days in 1999) + (7 days in 2000) 
= (50 weeks + 4 odd days) + (52 weeks + 1 odd 


day) 
+ (52 weeks + 1 odd day) + (7 odd days) 


= 13 days = 1 week + 6 odd days. 


Hence, January 7. 2000 would be 6 days ahead of 
Sunday, i.e., it was on Saturday. 





2. Working Rule to find the day of the week on a 
particular date when no reference day is given 

Step I Count the net number of odd days on the 

given date. 

Write: 

Sunday for 0 odd day 

Monday for 1 odd day 

Tuesday for 2 odd days 


Step II 


Saturday for 6 odd days. 








Illustration 8: What day of the week was on June 5, 1999? 
Solution: June 5, 1999 means 1998 years + first five 
months up to May of 1999 + 5 days of June. 
1600 years have 0 odd day. 
300 years have 1 odd day. 
98 years have 24 leap years + 74 ordinary years 
= (24 x 2) + (74 x 1) days 
= 122 days = 17 weeks + 3 odd days 
Thus, 1998 years have 4 odd days. 
January 1, 1999 to May 31 1999, has 
= 3+0+3+2 +3 + 5) 2 odd days 
= 16 days = 2 weeks + odd days 
Total number of odd days on June 5, 1999 
= (4 +2) odd days = 6 odd days. 
Hence, June 5, 1999 was Saturday. 


. Find at what time between 8 and 9 O'clock will the 


. At what time between 5 and 6 O'clock are the hands 
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EXERCISE- Í 
. At what time between 3 and 4 O'clock are the hands 7. How often between 11 O'clock and 12 O'clock are 
of a clock together? the hands of a clock in integral number of minutes 
(a) 15 Үй minutes past 4 apart? 
E (a) 55 times (b) 56 times 
(b) 1641 minutes past 3 (c) 58 times (d) 60 times 
2 8. Number of times the hands of a clock are in a straight 
(c) 16 il minutes past 2 line everyday is: 
(d) None of these (a) 44 (b) 24 
. At what time between 7 and 8 O'clock will the hands (c) 42 (d) 22 
of a clock be at right angle? 9. My watch gains 5 seconds in 3 minutes was set right 


at 7 am. In the afternoon of the same day, when 
the watch indicates quarter past 4 O'clock, the true 
time 1s: 


5 
(a) 19 П minutes past 2 


(b) 21 С minutes past 7 7 
И (а) 59 — minutes. past 3 
(c) 18 minutes past 4 12 


(d) None of these (b) PES minutes. past 3 


hands of a clock be in the same straight line but not (c) 4 pm 
together? (d) 72. minutes. past 4 
ЭС, 22 
(а) 11 її minutes past 5 10. My watch gains 5 minutes. in every hour. How many 
7 degrees the second hand moves in every minute? 
(b) 9 т minutes past 5 (a) 375? (b) 380? 
10 (c) 390? (d) 365? 
(c) 10 11 minutes past 8 11. At what time between 4:30 and 5 will the hands of 
| М ua 
(dj None:af these a clock be in a straight line? 


(a) 50 minutes. past 4 


b) 42 minutes. past 4 
of a clock 3 minutes apart? шетшде 


6 1 
(a) 24 minutes past 5 (b) 22 minutes past 3 (c) Noo minutes. past 4 
(c) 26 minutes past 4 (d) None of these 


. Find the angle between the two hands of a clock at 
30 minutes past 4 O'clock. 


(d) 46 minutes. past 4 


12. Two clocks are set right at 10 am. One gains 20 
seconds and the other loses 40 seconds in 24 hours. 


(a) 40* (b) 30* What will be the true time when the first clock 
(с) 45° (d) None of these indicates 4 pm on the following day? 
. How much does a watch gain or lose per day, if its 2521 1 
hands coincide in every 64 minutes? (a) 3:59 21 pm (b) 3:31 471 pm 
(а) 2m шарын (c) 3:59. pm а ид 
2 12 4321 
(B) 11 munus гш 13. А clock takes 9 seconds to strike 4 times. In order 


8 Р to strike 12 times at the same rate, the time taken 15: 
(0) ет с, (а) 27 seconds (b) 36 seconds 
(d) None of these (c) 30 seconds (d) 33 seconds 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


How often are the hands of a clock at right angle 
everyday? 

(a) 38 times (b) 44 times 

(c) 40 times (d) 48 times 

A clock is set right at 5 am. The clock loses 16 
minutes. in 24 hours. What will be the true time 
when the clock indicates 10 pm. on the 4th day? 
(a) 9 am (b) 11 pm 

(c) 11 am (d) 9 pm 

My watch was 3 minutes slow at 5 pm on Tuesday 
and it was 5 minutes fast at 11 pm on Wednesday. 
When did it give correct time? 

(a) Wednesday 4:15 am 

(b) Wednesday 7:30 am 

(c) Tuesday 3:45 pm 

(d) None of these 

How many times do the hands of a clock point 
towards each other in a day? 

(a) 24 (b) 20 

(c) 12 (d) 22 

A man who went out between 3 and 4 and returned 
between 8 and 9, found that the hands of the watch 
had exactly changed places. He returned at: 

(a) 14 minutes. past 8 


1 

(0) 21 B minutes. past 8 
2: 212 

(c) ТН minutes. past 8 


бээ. 7: 
(d) 18 5 minutes. past 8 


A clock gains 10 minutes in every 24 hours. It is set 
right on Monday at 8 am. What will be the correct 
time on the following Wednesday, when the watch 
indicates 6 pm? 

(a) 5.36 pm. (b) 5.40 pm. 

(c) 4.36 pm. (d) None of these 

If the hands of a clock coincide in every 65 minutes 
(true time), in 24 hours the clock will gain: 


10 12 . 
(а) 10 — minutes. (6) 9 — minutes. 
143 143 


12 ks 10 . 
(c) 11 — minutes. (d) 12 — minutes. 
143 143 


The watch which gains uniformly is 2 minutes. slow 
at noon on Sunday and is 4 minutes. 48 seconds. fast 
at 2 pm on the following Sunday. The watch was 
correct at: 

(a) 2 pm on Tuesday 

(b) 12 noon on Monday 

(c) 1:30 pm on Tuesday 

(d) 12:45 pm on Monday 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


A watch which gains uniformly is 6 minutes slow 
2 3.-, 
at 4 pm on a Sunday and 10 3 minutes fast on the 


following Sunday at 8 pm. During this period (Day 
and Time) when was the watch correct? 

(a) 2.36 am (b)1.36 am 

(c) 2.36 pm (d)1.36 pm 

If a clock takes 22 seconds to strike 12, how much 
time will it take to strike 6? 

(a) 10 seconds (b) 12 seconds 

(c) 14 seconds (d) None of these 

Mahatma Gandhi was born on October 2, 1869. The 
day of the week was: 

(a) Sunday (b) Monday 

(c) Saturday (d) Friday 

March 5, 1999 was on Friday. What day of the week 
was on March 5, 2000? 


(а) Monday (b) Sunday 

(c) Friday (d) Tuesday 

On what date of August, 1988 did Friday fall? 
(a) 5 (b) 4 

(c) 14 (d) 17 


India got independence on August 15, 1947. What 
was the day of the week? 

(а) Monday (b) Friday 

(c) Thursday (d) Sunday 

January 7, 1992 was Tuesday. Find the day of the 
week on the same date after 5 years, 1.e., on January 
7, 1997? 

(a) Tuesday (b) Wednesday 

(c) Saturday (d) Friday 

Number of times 29th day of the month occurs in 
400 consecutive years is: 

(a) 4497 (b) 4800 

(c) 4400 (d) None of these 

The first Republic Day of India was celebrated on January 
26, 1950. What was the day of the week on that date? 
(а) Monday (b) Wednesday 

(c) Saturday (d) Thursday 

In an ordinary year *March' begin on the same day 
of the week: 

(a) February; November 

(b) January; November 

(c) February; October 

(d) January; September 

If March 2, 1994 was on Wednesday, January 1994 
25, was on: 

(a) Wednesday (b) Thursday 

(c) Tuesday (d) Monday 

Calendar for 2000 will serve for also: 

(a) 2003 (b) 2006 

(c) 2007 (d) 2005 
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ExERcIsE-2 


(Ва5Ер ом Memory) 





. A clock strikes once at 1 O'clock, twice at 2 O'clock, 
thrice at 3 O'clock and so on. How many times will 
it strike in 24 hours? 
(a) 78 

(c) 156 


(b) 136 
(d) 196 
[(GL) Prel. Examination, 2002] 
. The minute hand of a clock is 7 cm long. The area 
swept by the minute hand in 15 minutes will be: 
(a) 25.6 cm? (b) 38.5 cm? 
(c) 44.0 cm? (d) 77.0 cm? 
[SI Rec. Examination, 1997] 
. Ifa clock strikes 6 times in five seconds, the number 
of strikes in 10 seconds is: 
(a) 10 (b) 11 
(c) 9 (d) 8 
[Assstant'S Grade Examination, 1998] 
. If the day after tomorrow is Sunday, what day was 
tomorrow's day before yesterday? 
(a) Friday (b) Thursday 
(c) Monday (d) Tuesday 
[SSC (GL) Examination, 2010] 
. At what time are the hands of clocks together between 
6 and 7? 


(a) 25 minutes past 6 
(b) мг minutes past 6 
(c) юэ minutes past 6 


(d) 322. minutes past 6 

[SSC (GL) Examination, 2011] 
. Suresh was born on October 4, 1999. Shashikanth 
was born 6 days before Suresh. The Independence 
day of that year fell on Sunday. Which day was 
Shashikanth born? 
(a) Tuesday 
(c) Monday 


(b) Wednesday 

(d) Sunday 
[SSC (GL) Examination, 2011] 
. After 9'O clock at what time between 9 pm and 10 
pm will the hour and minute hands of a clock point 
in opposite direction? 


(a) 15 minutes past 9 (b)16 minutes past 9 


(c) 167. minutes past 9 (4) 17 ly minutes past 9 
11 
[SSC (GL), 2011] 


8. 


If John celebrated his victory day on Tuesday, January 
5, 1965, when will he celebrate his next victory day 
on the same day? 
(a) January 5, 1970 (0) January 5, 1971 
(с) January 5, 1973 (а) January 5, 1974 

[SSC (GL) Examination, 2011] 


. In the year 1996, the Republic day was celebrated 


on Friday. On which day was the Independence day 
celebrated in the year 2000? 


(b) Monday 
(d) Saturday 


[SSC (GL) Examination, 2011] 


(a) Tuesday 
(c) Friday 


. А girl was born on September 6, 1970 which 


happened to be a Sunday. Her birthday would have 
fallen again on Sunday in: 
(a) 1975 (b) 1977 
(c) 1981 (d) 1982 
[UPPCS Examination, 2012] 


. In every 30 minutes the time of a watch increases 


by 3 minutes. After setting the correct time at 5 am 
what time will the watch show after 6 hours? 


(a) 10:54 am (b) 11:30 am 
(c) 11:36 am (d) 11:42 am 
[Corporation Bank PO Examination, 2009] 


. A wall clock gains 2 minutes in 12 hours, while 


a table clock loses 2 minutes every 36 hours. 
Both are set right at 12 noon on Tuesday. The 
correct time when both show the same time next 
would be: 
(a) 12.30 at night, after 130 days 
(b) 12 noon, after 135 days 
(c) 1.30 at night, after 130 days 
(d) 12 midnight, after 135 days 

[SSC Examination, 2012] 


. In every 30 minutes the time of a watch increases 


by 3 minutes. After setting the correct time at 5 am, 
what time will the watch show after 6 hours? 


(a) 10:54 am (b) 11:30 am 
(c) 11:36 am (d) 11:42 am 
(e) 11:38 pm 


[Corporation Bank PO Examination, 2009] 
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ЕхЕВСІЅЕ- | 
1. (©) Here, H = 3. 6. (а) Here, М = 64 
60Н 60 шад 180 216 4 -. The clock gains or loses in a day Бу 
wm SINN. ЭН, 4. 720 60х24 
So, the hands of a clock will coincide at 16 — minutes = M 
11 11 M 
past 3. 
2. (b) Неге, H = 7 (720 Е 
12 12 
(5Н + ЗУ = (5х7 + b» B 9 
-212. and 54 © 1 “БӨМ, 
11 117 2 
The hands of a clock are at right angle at 21 mi E n 2 и Е = 232 > их 


6 
minutes past 7 and, 54 — minutes past 7 O'clock. 


3. (c) Here, H = 8 > 6. Since the sign is +уе, the clock gains by 325 minutes. 


12 12 120 10 
5H – 30) = (5 x 8 – 30)— = = 10—. 
( = пт 11 7 


So, the hands will be in the same straight line but not 





. (b) At 11 O'clock, the hour hand is 4 spaces apart from 
the minute hand. Since there are 60 spaces in one hour, 
so (60 — 4) times, i.e., 56 times the hands of the clock 





10 . : | 
together at 10 m minutes past 8 O'clock. are an integral number of minutes apart. 
4. (a) Here, H = 5 and М = 3. 8. (a) We know that, any relative position of the hands of 
12 12 5 a clock is repeated 11 times in every 12 hours. 
—(5H + М) = —(5 х5 + 3) =31— and 24. -. In every 12 hours, hands coincide 11 times and are 
11 11 11 : : 
opposite to each other 11 times. 
The hands will be 3 minutes apart at 31 3 minutes -. In every 12 hours, hands are in a straight line 11 + 
past 5 and 24 minutes past 5 O'clock. П 11 = 22 times. 
5. (с) Here, H = 4 and M = 30. : In every 24 hours hands are in a straight line 44 
times. 
: M M 
The required angle = 30 | n) degrees 9. (c) From 7 am to 4:15 pm, the time is 9 hours 15 minutes, 
5 2 i.e., 555 minutes. 
30 30 37 . | | 
= 30 = us Now, 1 minutes of this watch = 3 minutes of correct 


= 60 — 15 = 45°. watch. 


10. 


11. 


12. 


13. 


14. 


15. 


3x12 





— 555 minutes of this watch — | х sss) minutes 


on a correct watch — 540 minutes or 9 hours of correct 
watch. 


Correct time after 7 am is 4 pm. 
(c) Since minute hand gains 5 minutes in every 60 
minutes 
= second hand gains 5 seconds in every 60 seconds 

In every 60 seconds true time, it moves 65 seconds 
or, 65 x 6? = 390*. 
(c) At 4 O'clock hands are 20 minutes spaces apart. At 
time between 4:30 and 5 the hands will be in straight 
line when they point in opposite directions and there is 
a space of 30 minutes. between them. So, to be in this 
position minute hand has to gain 30 + 20 = 50 minutes. 
spaces. Minute hand gains 50 minutes in 

60 


--х50- 54 S. minutes. 
55 11 


A : 6 3 
Required time = 54 TI minutes past 4. 
(a) From 10 am to 4 pm on the following day - 30 
hours 
Now, 24 hours 20 seconds of the first clock 
= 24 hours of the current clock. 


1 hour of the first clock = 


30 hours of the first clock = I hours 


24x180x30 


432] 
When the first clock indicates 4 pm on the following 


Now, 





2521 
hours = 29 hours 59 —— minutes. 
4321 


day the true time will be 3 hours 59 = minutes. 


(d) There are 3 intervals when the clock strikes 4 
Time taken in 3 intervals = 9 seconds 
Time taken for 1 interval = 3 seconds 


In order to strike 12, there are 11 intervals, for which the 
time taken 18 11 x 3 seconds = 33 seconds. 
(b) In every hour there are two positions in which hands 
are at right angle. Each of these positions is repeated 11 
times in every 12 hours. 

In every 12 hours, hands are at right angles 11 + 11 
= 22 times and in a day hands are at right angles 22 + 
22 = 44 times. 
(b) From 5 am on first day to 10 pm on 4th day is 89 
hours. When a clock loses 16 minutes then 23 hours 
44 minutes of this clock are the same as 24 hours of 


correct clock, i.e., 390 hours of this clock = 24 hours 


of correct clock. 
89 hours of this clock. 


16. 


17. 


19. 


20. 


21. 
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24 x15 
- | Х «| hours of correct clock 


Il 


90 hours of correct clock 
The correct time is 11 pm. 


(a) Time from 5 pm Tuesday to 11 pm Wednesday = 30 
hours 


Clock gains 8 minutes in 30 hours 
: : . 30 
It gains 3 minutes in rus 3 hours 


= 11 hours 15 minutes. 

Correct time is 11 hours. 15 minutes after 5 pm. 
— 4:15 am on Wednesday. 
(d) The hands of a clock point towards each other 11 
times in every 12 hours. (because between 5 and 7, at 
6 O'clock only they point towards each other) 
So, in a day the hands point towards each other 22 times. 
(a) Total number of hours from Monday at 8 am to the 
following Wednesday at 6 pm. 
24 x 2 +10 = 58 hours 
24 hours 10 minutes of this clock are the same as 
24 hours of a correct clock. 


= hours of the incorrect clock = 24 hours of correct 


clock. 24х6 
58 hours of the incorrect clock = Ms f hours of 


correct clock — 573 hours of correct clock. 
Thus, the correct time on the following Wednesday will 
be 5:36 pm. 


| : E . 60 
(a) The minutes hand gains 60 minutes in БЕ х 60 
— minutes. 


The hands of a correct clock coincide in every 65 7 


minutes. But the hands of the clock in question coincide 
in every 65 minutes. 


: ) SN EE . . 
The clock in question gains ii minutes in 65 minutes. 


In 24 hours = 24 x 60 minutes the clock gains 


3 x d х 24 x 60 = 10 minutes = 1019 minutes 
11 65 

(a) From Sunday noon to the following 

Sunday at 2 pm, total time = 7 days + 2 hours 

= (7 x 24 +2) hours = 170 hours. 


In this period watch gains 2 + 4 minutes 48 seconds 


=6 ae = 64 minutes. 
60 5 


: 4 . : 
Watch gains P minutes in 170 hours. 


Watch gains 2 minutes in E x 5 x 2 = 50 hours 
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22. 


23. 


24. 


25. 


i.e., 2 days and 2 hours. 
Watch will be correct at 2 pm on Tuesday. 


(b) Total time in hours from Sunday at 4 pm to the 
following Sunday at 8 am. 


= 6 x 24 + 16 = 160 hours 


2 2: t А 
Thus, the watch gains 6 + 10— = 16 = minutes in 160 
hours 3 3 
Now, — minutes are gained in 160 hours. 


: А 3 
6 minutes are gained in 160 х s x6 





= = hours = 573 hours. 


or, the watch was correct on Wednesday at 1:36 am. 


(a) In order to hear 12 strikes, there are 11 intervals 
(12 — 1) and time of each interval is uniform. 


: гсн эг 222 
Hence, time to hear each strike is Т = 2 seconds 


Now, to hear six strikes, there are 6 — 1, 16, 5 х2 = 10 
seconds. 


Hence, it will take 10 seconds for a clock to strike 6. 
(c) 2 October 1869 means 

1868 complete years + 9 months + 2 days 

1600 years give 0 odd days 

200 years give 3 odd days 


Number of leap years in 68 years = largest integer less 
68 


than — = 17 
4 
68 years contain 17 leap years and 51 non-leap years: 
68 years have 2 x 17 + 51 = 85, i.e., 1 odd day 


Also count number of days from January 1, 1869 to 
October 2, 1869 





January February March — April May June 
31 4 28 31 4 30 + 31 + 30 

July August September October 
31-31 30 +2 = 275 











= 39 weeks + 2 days 
This gives 2 odd days 
Total number of odd days =0+3+1+2=6 
Day on October 2, 1869 was Saturday. 


(b) Year 2000 was a leap year. 
Number of days remaining in 1999 


= 365 — [31 days of January + 28 days of February + 5 
days March]. 


= 301 days = 43 weeks, i.e., 0 odd day. 
Number of days passed in 2000: 
January 31 days have 3 odd days. 


February 29 days (being leap year) have 1 odd day March 
5 days have 5 odd days. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Total number of odd days = 0 +3 + 1 + 5 + 9 days, 

i.e., 2 odd days 
Therefore, March 5, 2000 would be two days beyond 
Friday, i.e., on Sunday. 
(a) August 1, 1988 means: 
1987 years + 7 months 
Number of odd days in 1987 years: 
1600 years have 0 odd days 
300 years have 1 odd day 
87 years have 21 leap years and 66 ordinary years. 
So, there are 21 x 2 + 66 x 1 = 108 days, i.e., 15 weeks 
and 3 odd days. 
Number of days between January 1, 1988 to August 1, 
1989. 
January February March April May June July August 

31 +29 +31 +30 +31 +30+31 +1= 
241 days 
i.e., 30 weeks and 4 odd days. 
Total number of odd days = 0 + 1 + 3 + 4 = 8 odd days 
or 1 odd day. 
Thus, Friday falls on 5th, 12th, 19th and 26th in August 
1988. 
(b) August 15, 1947 = (1600 + 300 + 46) years + January 
1 to August 15th, of 1947 
= (1600 + 300 + 46) years + 365 — August 16 to December. 
31 1947 
= (1600 + 300 + 46) years + (365 — 138) days 
Number of odd days = 0 + 1 + 1 (from 11 leap years and 
35 ordinary years) + 3 = 5 odd days 





The day was Friday. 
(a) During the interval we have two leap years as 1992 
and 1996 and it contains February of both these years. 
The interval has (5 + 2) = 7 odd days or 0 odd day. 


Hence, January 7, 1997 was also Tuesday. 


(a) 400 consecutive years contain 97 leap years. 


In 400 consecutive years February has 29 days 97 
times and the remaining 11 months have 29th day 


400 x 11 = 4400 times 

29th day of the month occurs 4400 + 97 = 4497 times. 
(d) Total number of odd days = 1600 years have 0 odd 
day + 300 years have 1 odd day + 49 years (12 leap 
years + 37 ordinary years) have 5 odd days + 26 days 
of January have 5 odd days = 0 + 1 + 5 + 5 = 4 odd 
days. 
So, the day was Thursday. 
(a) In an ordinary year, February has no odd day. 

February and March begin on same day of the week. 
Also we know that, November and March begin on same 
day of the week. 


(c) Number of days from January 25, 1994 to March 2, 
1994 is 


January February March 
6 + 28 +2 = 36 
Number of odd days = 1 


Day on January 25, 1994 is one day before the day 
on March 2, 1994. 


But March 2, 1994 was on Wednesday. 
January 25, 1994 was on Tuesday. 
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33. (d) Starting with 2000, count for number of odd days in 
successive years till the sum is divisible by 7. 
2000 2001 2002 2003 2004 
2 +1 FI +1 + 2 =:7 
Number of odd days up to 2004 = 0 
Calendar for 2000 will serve for 2005 also. 








EXERCISE-2 
(ВАЗЕр ON Memory) 








. (b) 


e 2o Id Edo mie +12) = 2925021) 
= 12х13 = 156. 
2 
p 2 l deis 
4 7-4 4 


. (b) The day after tomorrow is Sunday. Therefore today 
is Friday. 

Hence, the day on tomorrow's day before yesterday is 
given by: 

= Friday - 1 = Thursday 


: : 12 . 
. (а) Required time = 5 x 6 x m minutes past 6 


- x minutes past 6. 


. (a) Birth date of Sashikant = September 28 


Difference in number of days from August 15 to September 
28 


= 16 + 28 = 44 
Number of odd days in 44 days =2 
Birthday of Shashikant — Tuesday. 
. (©) At 9 O'clock, the minute hand is 9 x 5 = 45 minutes 
space behind the hour hand. Hence, the minute hand will 
have to gain 45 — 30 = 10 minutes. 
Therefore, 60 minutes is equal to the gain of 55 minutes 
spaces. 
Hence, gain of 15 minutes spaces equals 


бб гаг 2180-2124 
55 11 11 


Therefore, hour and minute hands of a clock point in 





4 
opposite direction after 9 O'clock at AT minutes past 9. 


. (b) January 5th, 1965 = Tuesday 


January Sth, 1966 = Wednesday 
January Sth, 1967 = Thursday 
January 5th, 1968 = Friday 
January 5th, 1969 = Sunday 


Since, 1968 is a leap year. 
January Sth, 1970 = Monday 
January Sth, 1971 


9. (a) The year 1996 was a leap year and number of days 
remaining in the year 1996 


= 366 — 26 = 340 days 
= 48 weeks = 40 odd days 


The years 1997, 1998 and 1999 have 3 odd days in total. 
The year 2000 was also a leap year. 
Days till August 15, 2000 
= 31 + 29 + 31+ 30 + 31 30 + 31 + 15. 
= 228 days 
228 
БО: 32 weeks 4 odd days 
Now, total number of odd days 
4+4+3 = 11 days 
11 


7 = | week, 4 odd days 


Thus, August 15th, 2000 was 4 days beyond Friday 1.е., 
Tuesday. 

10. (c) Odd number of days from September 6, 1970 to 
September 6, 1981 = 14 


Hence, the Sunday will be on September 6, 1981. 


-» Tuesday 


11. (c) In every 30 minutes the time of watch increased by 
3 minutes = 12 x 3 = 36 minutes 


So the time after 6 hours = 5 am + 6 hours + 30 minutes 
= 11.36 am. 


12. (b) The wall clock gains 6 minutes in 36 hours, while 
table watch loses 2 minutes in 36 hours. 


3 
Difference of 8 minutes is in SE 
Difference of 12 hours is in 


3 1 «12. 60 =135 days 
2 8 


13. (с) In 1 hour it increases by 6 minutes so in 6 hours it 
increases by 36 minutes. 
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Polynomials 








POLYNOMIAL 
A function p(x) of the form 
р(х) = ау+ ayx + a,x +e ах 


where ag, aj, ау, ..., а, are real numbers, а, # 0 and 
n is a non-negative integer is called a polynomial in x 
over reals. 

The real number ар, ау, ..., а, are called the coefficients 
of the polynomial. 

If ay, ар, ау, .., а" are all integers, we call it a 
polynomial over integers. 

If they are rational numbers, we call it a polynomial 
over rationals. 
Illustration 1: 


(а) 4x? + 7x — 8 is a polynomial over integers. 


2 
(b) 21 + 3* - x + 51s a polynomial over rationals. 


(c) 42 — Вх+ 45 is a polynomial over reals. 


Monomial 


A polynomial having only one term is called a monomial. 
For example, 7, 2x, 8x? are monomials. 


Binomial 


A polynomial having two terms is called a binomial. 
For example, 2x + 3, 7x? — 4x, x? + 8 are binomials. 


Trinomial 


A polynomial having three terms is called a trinomial. 
For example, 7х? — 3x + 8 is a trinomial. 


Degree of a Polynomial 


The exponent in the term with the highest power is 
called the degree of the polynomial. 


For example, in the polynomial 8х6 — 4x? + 7x? 
— 8x? + 3, the term with the highest power is xê. Hence, 
the degree of the polynomial is 6. 
A polynomial of degree 1 is called a Їїпеаг polynomial. 

It is of the form ax + b, a # 0. 

A polynomial of degree 2 18 called a quadratic 
polynomial. 


It is of the form ax? + bx + c, a # 0. 


Division of a Polynomial by a Polynomial 


Let, p(x) and f(x) are two polynomials and f(x) + 0. 
Then, if we can find polynomials q (x) and r(x), such that 


P(x) = fix) - g(x) + ro), 
where degree r(x) « degree f(x), then we say that 
p(x) divided by f(x), gives q(x) as quotient and r(x) as 
remainder. 


If the remainder r(x) is zero, we say that divisor 
f(x) is a factor of р(х) and we have 


р(х) = fix) · q(x). 
Illustration 2: Divide f(x) = 5x? — 70x? + 153x 
— 342 by g(x) = x? - 10x + 16. Find the quotient and 
the remainder. 
Solution: 
5x — 20 
5х3 — 70x? + 153x — 342 
5x? — 50x? + 80x 
m + Pel 
—20х2 + 73x — 342 
-20х2 + 200x —320 
+ — + 
—127х — 22 





x? — 10x + 16 











Quotient = 5x — 20 and 
Remainder = -127x — 22. 
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Illustration 3: Determine if (x — 1) 1s a factor of 
p(x) = х? - 3х2 + 4х + 2. 


х^-2х+2 





x — 3x7 + 4х + 2 














Since the remainder is not zero, (x — 1) 15 not a 
factor of p(x). 


SOME BASIC THEOREMS 





Factor Theorem 


Let, p(x) be a polynomial of degree n > 0. If p(a) 
= 0 for a real number a, then (x — a) is a factor 
of p(x). 
Conversely, if (x — a) is a factor of p(x), then p 
(a) = 0. 





Illustration 4: Use factor theorem to determine if 


(x — 1) is a factor of x — x! + xf — x? - x* - x +1. 
Solution: Let, p(x) = x? — x7 + xf -x5 e x^ x 41. 
OS CD cO) sO ay 

+ (1) -1+1=1=0. 


Hence, (x — 1) 18 not a factor of p(x). 


Then, 






Remainder Theorem 


Let, p(x) be any polynomial of degree 2 1 and a 
any number. 
If p(x) 1s divided by x — a, the remainder 1s р(а). 





5 


Illustration 5: Let, p(x) = х? + 5x* – 3x + 7 

be divided by (x — 1). Find the remainder. 

Remainder = p(1) = (1)? + 5(1)* -3(1) +7 
= 10. 


Solution: 





Some Useful Results and Formulae 


мм». 00 NH Un В Q N = 


_ m 
— c 


12. 


13. 
14. 


15. 


16. 
17. 









. (4 + В) = А? + В? + 2АВ 

. А-В)? = А? + В? — 2A4B = (А + В)? — ААВ 
. (4 + B) (4А- B) = А2 – B? 

. (4+ BP + (4 – B = 2 (А? + В?) 

. (A + BY — (A — В)? = 44B 

. (A + BP = А? + В? + ЗАВ (А +В) 

. (4 - BP = А3 – B? — ЗАВ (A - B) 

. А2 + B? = (А + В)? – 2AB 

. A? + B) = (А + В) (A? + В? - AB) 

. A? — B) = (A – В) (42 + В? + АВ) 

. (4+В+0) = А2 + В? + С? +2 (АВ + BC 


+ СА) 
(43 + B? + СЗ -3 АВС 
=(А+В+С)(А +В +С АВ – СА-ВС) 
А+В+С=0 => А? + В + С = ЗАВС. 


A" — B" is divisible by (A — B) for ай values 
of n. 


A" — B" is divisible by (А + B) only for even values 
of n. 


A" + B" is never divisible by (А - B). 


A" + B" is divisible by (А + В) only when n is 
odd. 





A Useful Shortcut Method 






When a polynomial f(x) 18 divided by x — a and х 


— b, the respective remainders are А and B. Then, if 
the same polynomial is divided by (x — a) (x — b), 
the remainder will be 





4-8 Ba— Ab 
x+ 
a-b 





a—b 
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Illustration 6: When a polynomial f(x) is divided by : А-В Ва- Ab 
А | Solution: Remainder = X+ 
(x — 1) and (x - 2), the respective remainders are 15 a-b a-b 
and 9. What is the remainder when it is divided by Е 15-9 d 9(1) 2 15(2) 
1-2 1-2 
(х= 1) (х - 2)? 
= (-х + 21) 
ЕхЕВСІЅЕ- І 
1. If (x — 2) is a factor of ће polynomial x? — 2ax? 8. Resolve into factors: 16(x — у)? — 9(x + yy. 
+ ax — 1, then find the value of a. (a) (x = 5у)(5х = y) (b) (x + 7у)(7х + у) 
(а) 5 (b) 7 (с) (x — 7у)(7х — y) (9) None of these 
6 6 9. Resolve into factors: 4x? + 12xy + 9y? — 8x — 12y. 
(s (d) None of these (a) (3x + 2yy(4x + 2y - 3) 
6 (b) (2х + 3y)Qx + 3y – 4) 
2. If x + a is a factor of the polynomial x^ ax? — 2x (с) (2x — 3y)(2x + 3y + 4) 
+ а + 4, then find the value of a. (d) None of these 
4 2 ; i : де = 
(ap (b) +2 10. Resolve into factors: 16x 72ху + 81у 12х 
3 3 + 27у. 
Grae (d) None of these (a) (6x — 7y)(6x — Ту — 5) 
3 (b) (4x — 9y)(4x — 9y — 3) 
3. Find the value of k if (x) = х? — kx? + Их — 6 and (c) (4x + 9у)(4х + 9y + 3) 
(x — 1) is a factor of f(x). (d) None of these 
(a) 6 (b) 4 11. Resolve into factors: (a + b}? — 14с(а + b) + 492. 
(c) 8 (d) None of these (а) (a — b – 9с)? (b) (a + b – 7с)” 
4. If 5x? — 4х — 1 is divided by x — 1, then the remainder (c) (a + b + 9c (d) None of these 
is: 12. Resolve into factors: 81х2у? + 108xyz + 3622. 
(a) 0 (5) 2 (а) (6xy + 92)? (b) (9xy — 72)? 
(с) 1 (d) None of these (c) (9xy + 62)? (d) None of these 
5. Find the values of m and n in the polynomials 2x? 13. Factorize: (a — b + c) + (b — c + а) + 2(a — b 
+ mx? + nx — 14, such that (x — 1) and (x + 2) are + cb +c- a). 
its factors. 
($ Tactors (а) Да? (b) ба? 
(a)m=4,n=5 (b) m=9,n =3 (c) 8а? (d) None of these 


(с) т= 6, п= 7 (d) None of these . 2 
14. Resolve into factors: 9(3х + 5y)* — 12(3х + 5у)(2х 
6. What value should a possess so that x + 1 may be + Зу) 40х + 35). 


a factor of the polynomial. 


2 2 
227913 Se И e " (a) (7х + 9y) (b) (5x + 9y) 
s 3 шара "d. TA (c) (5x — 9y)? (d) None of these 
(c) 3 (d) None of these 15. Factorize: (2x + Зуу? + 2(2x  3y)2x - Зу) + (2x 
7. Divide the polynomial 45? — 3? + 2y - 4 by y + 2 3) 3 5 
and find the quotient and remainder. (a) 16x (b) 18x 
(a) 4y? — 11y + 24, -52 (c) 12x? (d) None of these 
(b) бу? — 13y + 36, —64 16. Factorize: 45a?b + 5ab? — 300202, 
(c) 4»? + 13y - 24, +52 (а) Sab(5a — by? (b) 7ab(5a — by? 


(d) None of these (c) 5ab(3a — by? (d) None of these 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Find the factors of (a — by + (Б – су +(c- ay. 
(a) 3(a + Б)(Ь + с)(с + a) 

(b) 5(a — b)(b — с)(с — a) 

(c) 3(a — b)(b — c)K(c — a) 

(d) None of these 


| 1 2 
Factorize: a’ +—+3-2а--=. 
а a 


(a) PET 25 
Е 


(с) det] 
a 














(d) | a- —-1 


1 1 
If x+—=2, then find the value of x' + —. 
» i б 


(а) 2 (b) 4 
(с) 6 (4) 8 

ху x y 
If —+—=6, then find the value of —+ <. 

Je dk Ээж 
(а) 176 (b) 198 
(c) 184 (d) None of these 
If x + y + 2 = 0, what will be the value of 
Xx +у EL. 

х? - yz | 
(а) 4 (b) 6 
(c) 2 (d) 8 

ixi 1. 
If | х+—|=52, then the value of х+—15: 
x x 

(a) 4 (b) 3 
(c) 6 (d) 13 


If x = 3 and y = 4, then find the value of 256x* + 
160х2у? + 25y*. 


(a) 114967 (b) 50176 
(c) 103976 (d) 914976 
1 
If apo» then х” +— is equal to: 
x x 
(a) 64 (b) 14 
(c) 8 (d) 2 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


1 
If dada = 5, what will be the value of x^ + —. 
Л x 
(a) 927 
(©) 527 


(b) 727 
(d) 627 


1 1 
If x+—=3, then the value of x°+— is: 
x x 


(a) 927 
(c) 364 


(b) 414 
(d) 322 


Factors of a? + 5 +а will be: 


8141 0 id 


2 12 2 
Ifa+b+c=0, then the value of (EE) 
Е C 
18: 


(а) 1 
(c) —1 


Шх-у + 2 = 9 and ху + yz + zx = 23, then the 


(b) 0 
(4) 3 


value of x? + y? + 2 — 3xyz is: 


(a) 108 (b) 207 
(c) 669 (d) 729 
If х= J3, then the value of x* +2+-- will be: 
X 
9 81 
a). b) — 
e 100 e) 100 
101 100 
c) — d) — 
(c) 7 (4) 9 
1 1 1 
И x+—=land у+- =, find the value of 2+-. 
y 2 Х 
(а) 2 (b) 1 
(c) 0 (d) 3 


Resolve into factors: 

(a + by — 2(à? — b?) + (a — bY 

(a) 65? (b) 25? 

(c) 452 (d) None of these 

When (x? — 2х2 + px — q) is divided by x? — 2x - 3 
the remainder is (x — 6). The values of p and q are: 
(a) р--2,4--6 (0)р-2,4--6 

(c) p=-2,q =6 (ф)р-2,4-6 
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34. Let, (Хх) = ag x" + a, X! “БАХ” +... dos (а)а=3,Ь=2 (b)a=5,b=4 
+ а, where, dy, 4ц, ау, ..., а, are constants. If f(x) (c)a=7,b=6 (d)a=9,b=8 
is divided by ax — 6, then the remainder is: 37. When a polynomial f(x) is divided by x - 3 and 
b -=b | : 
(а) д2) (Ы) (i х + °з the TESPECUNE remainders us 7 ane 22. 
a a What is the remainder when f(x) is divided by 
= (x — 3)(х + 6)? 
© (2) e rx : 
(а) een (b) 374 
35. If (y ay pap eem) is divided by (x? — 
y!), then the quotient is: (©) Е (d) zT 412 
3 3 
(a) x ty (b) x -y 
Су (d) x? – y? 38. If (x — 1) is a factor of Ах? + Bx? — 36x + 22 and 


28 = 644, find A and B. 
36. When 4? — ax? + bx — 4 is divided by x — 2 and x oru 
+ 1, the respective remainders are 20 and —13. Find (a) A = 4, B= 16 (b) 4 = 6, В = 24 
the values of a and 7. (с) А = 2, В = 12 (4) А = 8, В = 16 





ExERcIsE-2 
(Ва5Ер ом Memory) 





1. If x = 11, then the value of x? -12x* «12x? -12x? 2. If p = 99, then the value of р(р’+3р+3) is: 
+12x — lis: 
(а) 5 (5) 10 (а) 10000000 (5) 999000 
(с) 15 (4) 20 (с) 999999 (4) 990000 
[SSC, 2014] [SSC, 2014] 


ANSWER KEYS 


Exercise-| 
1. (D 2. (a) 3. (a) 4. (а) 5. ©) 6. (с) 7. (а) 8. (с) 9. (b) 10. (b) 11. (b) 12. (с) 13. (a) 
14. (b) 15. (а) 16. (c) 17. (с) 18. (d) 19. (a) 20. (b) 21. (c) 22. (а) 23. (b) 24. (d) 25. (c) 26. (d) 





27. (b) 28. (d) 29. (a) 30. (d) 31. (b) 32. (c) 33. (c) 34. (a) 35. (a) 36. (a) 37. (a) 38. (c) 





ExERcIsE-2 





1. (5) 2. (9 
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EXPLANATORY ANSWERS 





Exercise- | 





. (b) Let, р(х) = x? - 2a + ax - 1 
Since, x — 2 is a factor of p(x), we must have p(2) = 0 


(2 — 2а(2)? +2а-1=0 





1=0 


» ба--7 о ак 
6 


> 8 – 8а + 2а 








. (а) Let, р(х) = х + ах? - 2х +a € 4 
Since, x + а, i.e., x — (-a) is a factor of р(х), we must 


have p(-a) -0 





=> (-a) + a(-a -2(-а) +а+4=0 





> à) +а + 2а+а+4= 0 


> 3а+4=0 > а= -$ 


. (a) "^ (x- 1) is a factor of f(x). 
By factor theorem, /(1) -0 
=> (1? - kk + Па) 
=> 1-k+11-6=0 


6=0 





=> -k+6=0 > k=6. 

. (a) Дх) = 52 - 4x - 1 

fa) = 501 - 40) — 1 = 0. 

. (b) Let, Дх) = 2x? + mx? + их - 14. 

Since, x — 1 is a factor of f(x). 
f1)20 

=> 2 + т(1)2 + п(1) - 14 = 0 


[By factor theorem] 


> 2+т+п- 14=0 => т+т= 12 ...(1) 
Since, x + 2, i.e., x — (—2) is factor of f(x). 


А-2) = 0 


[Ву factor theorem] 











= 2(-2)3 + m(-2) + n(-2) - 14 = 0 
> -16+4m-2n-24=0 => 4т-20-30-0 
=> m-n=15 ...(2) 


Adding (1) and (2), we get 3m = 27 > т=9 
Put m = 9 in (1), ме get 9 +и = 12 > n3. 


. (©) fx) 223 – ах? - Qa - 3x + 2? 
If, x + 1, i.e., x — (-1) is a factor of f(x), then f(-1) = 0 
[By factor theorem] 








=> 2(-1)3 - а(-1)? - Qa - 3(-1) +2 = 0 
> 2-а+2а-3 +2 = 0 
320 > а= 3. 








> а 


4y? -11у+24 





åy -3y! - 2y-4 
4y? +85? 





— Пу? +2у-4 

-11y?-22y 

+ + 
24у-4 
24y + 48 


(а) y+2 





-52 








Quotient = 4y? — 11у + 24 


Remainder = —52. 


‚ (© 16(x – у)? - 9(x + у)? 


= [4@ - УР - BG + у)? 
= [4( — у) -3@ + УЛ – у) + 3@ + у)] 
= (4х — 4y — 3x - Зу) (4х — 4y + 3х + 3y) 
= (х - 7у)(7х — y). 

(b) 4x2 + 12xy + 9? — 8x – 12y 
= [(2x)? + 2(2х)(3у) + (Зуу) - 4(2х + 3y) 
= (2x + 3y)* - 4(2x + Зу) 














= (2х + 3у)(2х + 3y - 4). 


. (b) 16x? - 72xy + 81y? — 12x + 27y 


= (4х)? — 2(4х)(9у) + (9y?] -3(4x — 9y) 
= (Ax — 9y)? -3(4x - 9y) 


= (4х — 9у)(4х - 9y – 3). 


. (b) (a + bY - 14c(a + + 49c? 


= (a + b}? -2(a + Б)-(7с) + (19° 
= (a +b- 7с). 


. (© 815232  108xyz + 3622 


= (9ху)2 + 2(9xy)(6z) + (62)? 
= (9xy + 62)? 


13. 


14. 


15. 


16. 


17. 


18. 


(a) (a - b - cy + (6 -с+а)? + 2(a - b  cy(b c —- a) 








= (a - b + c + 2(a - b * cy(b * c - a) 
+ -c+ а) [rearranging] 
-[(a-b-*c)*(b-c-*a)f = Qay = 4a’. 
(b) 9(3x + 5y)? — 12(3х + 5у)(2х + Зу) + 4(2x + 3y} 





= [3(3x + 5у)]2 -2[3 Bx + 5у)][2(2х + 3] + [2(2x + 3) 





= [3(3х + 5y) —2(2х + 3y)]? 


= (9x + 15y — 4х — бу)? = (5x + 9y}. 





(а) (2х + 3y)* + 2(2x + 3у)(2х - Зу) + (2х - 3yy 
= [Ох + 3y) + (2х - ЗУ = (4x)? = 16x’. 
(с) 45436 + 5ab? — 30a7b? 
= 5а 9а? + b? — ба] 
= 5а 9а? — 6ab + Ь?] 
= 5а (За)? — 2(3a)(b) + (bY^] 
= 5а За — b}. 
(с) Suppose, а - b = х, Б-с= у, с-а=2 
(a — b) + (b — c) + (c 
> О=х+у+2 





а) Ех+у+2 





х+у= — ...(1) 
(х + yy = cy 

or, x? y) Зху(х + y) = -23 

or, x? y) г 4 3ху(-2) = 23 








[On substituting x + y = — from Equation (1)] 


ог, x + y - 3xyz = -z 





or, x° + y + 28 = 3xyz 
(a — b + (b — c + (c 
= 3(а – БФ - с)(с — a) 





ap 


(d) ER oy fee 
a a 





-|а- a 2a 221 
а а 


2 
493 Цан 
а а 


1 
=x -2x+1 suppose a+ =x] 
a 





= (х - 1)? 


2 
-(a+2-1) : 
а 


Polynomials 
2 
1 1 2 
19. (a) х+—=2 = (++) =(2) 
x x 
3. 1 
X +-у+2х-—=4 > x +—+2=4 
х x 
221 
> x+ =2 


== 


1 
> х + 42x". 
x x 


3 
20. b) 742-6 > E = (б)? 
у x у x 














y x x 
3 3 
X +% 43x6=216 
ух 
х y 
— += =216 -18 =198. 
y x 
21. (©) х+у+2=0 > (+у+2)=0 
x+y? +27 + 2(ху + yz + zx) = 0 
xX? +y? tz? --2(xy-yz-4zx) 
=—2[x(y +2) + yz] 
=-2(хх-х+ yz) 
(^ x+y+z=0) 
= 2(x’ — yz) 
2 2 2 
x ub tZ gr 
х^ – yz 


22. (а) (++) -ЭЭТЭ055) 
X X X 





1 
> y -3y =52 where, y =x +— 


ie., y? -Зу-52=0 


Clearly у = 4, satisfies у? – 3y — 52 = 0 


1 
х+- =4. 
х 


25.7 
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23. (b) 256x* + 160х2у? + 25* гэрэгэ (1) 
= (162? + 2.462 х 5y? + (5)? 27. (b) © 2 
= (16x? + 5у2)2 493) | 
2 
On substituting x = 3 and y = 4 
(16x2 + 53? = (16 x 3? + 5 x 43? 28. (dJ a+b+c=0 > а + +e = 3abe 
3 3 3 2 2 2 
= (16 х9+5х 16) x gH DN OS э кы Hadr E у, 
= (144 + 80)? = (224) abc абс abc bc ac ab 
- 50176. 29. (a) x? + + 2 – 3xyz 
24. (4) х+1-2 = (4H 23 кл c a тл 
. х+-— = х+—| = 
* х = (х+у+ [< +y +2? — 3(ху + ут + zx)] 
рО cdi = 9[(9)* – 3(23)] = 9[81 - 69] 
х X 
=9 х 12 = 108. 
jac +3х2=8 1 (тү 
= ah Sik РЕ 30. (d) 424 уна Р (3) 
> glos Ё | 
x | 
X 
1 ү 
25. (с) Mus ies > Cand = (5)? -. On substituting x= 3 
x x 
2 
1 
SE =| СВУ + | 
x+2 Vx Gigs. | (3)? 
ү шү 
2+x+1=25 #44233 Р) 43 
х х 3 3 
_ 100 
1 2 А ; 1 = 9 5 
х+—| Q3) > х +-5+2 = 529 
5 " 1 1 y-l 
31. (b) x+—=1 х=1 У 
y yoy 
> 521. 
1 шиг E 
5 х у-1 
26. | el] =} > за 27 
х х 1 1 1 
and, Y + 1 1-у 2 
2 2 1-у 
> [#1] =7 
x een eu d 2 
х 1-у y-1 1-у 1-у 
асны! 2,1 1- 
xX + +3) х + |=343 ET 7-1. 
х х ay 
1 
> Pr ETORT 32. (©) (a + b? -2(a2 – b?) + (a – by 
А = (a + b -2(a + by(a — b) + (a – by 


x5 4 — 2343-212 322. 
х 


гаж 


= ((a + b) - (a - b? = Qby = 42. 


33. 


34. 


35. 


36. 


(c) On actual division, remainder is (p + 3)x — q. 
(p + 3x 
=> p--2,q-6. 





q=x-6 => pt+3=landq=6 


(a) ax-b=0 > a 
a 


So, remainder = (3) 








(a) Let, f(x) = 4x? — ax? + bx — 4. When the expression 
f(x) is divided by x — 2, the remainder is 
K2) = 402) —а(2)? + b(2) -4 = 20 

2b – 4a + 28 = 20 => 2a-b=4 


(given) 
a) 
Similarly, when the expression f(x) is divided by x — (-1), 


the remainder is 
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f(-1) = 4 x (-1? -a (-1) + b(-1) - 4 = -13 (given) 
> -4-a-b-4=-13 
> a*b-5 ...(2) 


Solving (1) and (2), we get 
a=3,b=2. 

37. (a) The function f(x) is not known 
Here, a = 3, b = -6 
4-7,8-22 
Required remainder 

А-В | Ba-Ab 
- х+ 
a-b a-b 
7-22 22х3-7х(-06) 
= x+ 
3-(-6) 3-(-6) 








= 27 +12. 
3 


38. (c) Since x — 1 is a factor of Ax? + Bx? — 36x + 22 


А(1) + В(1)2 – 36(1) +22=0 = A+B=14 


and, 2B = (2)4 => В= 64 
А = 2, В = 12. 





ЕхЕВСІЅЕ-2 
(Ва5Ер ом Memory) 





. (b) x = 11 (Given) 


x -12x* +1223 - 12x? +12х-1 
= х? -(11+1)х* + (1+1) х - (11+1х? + (100 Dx-1 


Их +11 +x П — x? +Их+х-1 





When х = 11, 
= 115 — 11° 
+11-1=10 


114 + 114 + 113 -12- 112+ 112 





2. (c) p = 99 (Given) 
рф? + 3p + 3) = p? + 3p? + Зр 
= р? + 3р? + 3р +1 – 1 
= (р+ 1)? – 1 = (99 + 1) – 1 


= (100)? — 1 = 999999 
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H.C.F. and L.C.M. 
of Polynomials 








INTRODUCTION 


We have already learnt in Chapter 2 how to find the 
greatest common divisor (G.C.D.) or highest common 
factor (H.C.F.) and least common multiple (L.C.M.) 
of two integers. In this chapter, we will study how to 
find the G.C.D. and L.C.M. of polynomials which have 
integral coefficients. 


Divisor 
A polynomial d (x) is said to be a divisor of polynomial 
p (x) if d (x) is a factor of p (x), i.e., p (x) can be written as 
р(х) = d(x) q(x), where q(x) is a polynomial. 

For example, (x — 2) is a divisor of the polynomial 
(x = 2)%(х + 3). 


Common Divisor 


A polynomial d(x) is said to be a common divisor of 
the polynomials p(x) and q(x), if d(x) is a factor of 
each of p(x) and q(x). 


For example, (x + 4) is a common divisor of the 
polynomials (х + 4)? (x — 2) (x + 3) and (x + 4) (x — 
2y (x + 5). 


G.C.D. (Н.С.Е) of Two Polynomials 


The G.C.D. of two polynomials p(x) and q(x) 18 the 
common divisor which has highest degree among all 
common divisors and which has the highest degree term 
coefficient as positive. 


Illustration : Find the G.C.D. of (3x - 2) (4x + 3); 
(3x — 2)? (2x + 5). 


Solution: Here we find that (3x — 2) is a polynomial 
which is a common divisor and has highest degree 
among all common divisors. Further, the coefficient 
of the highest degree term (3x) is 3 which 18 positive. 
Hence, (3x - 2) is the G.C.D. of the given polynomial. 








G.C.D. by Factorization Method 


Step 1 Resolve the given polynomials p(x) and 


q(x) in the complete factored form. 


Find the G.C.D. of the numerical factors 
of p(x) and q(x). 


Step 2 


Step 3 Find the factors of highest degree common 


to the two polynomials p(x) and q (x). 
Step 4 


The product of all such common factors 
and the G.C.D. of the numerical factors is 
the G.C.D. of the two given polynomials 


p (x) and q(x). 








Illustration 2: Find the G.C.D. of 4 + 9x — 9x? and 


9x? — 24x 16. 
Solution: We have the factorization 
р(х) = 4 + 9x – 9x? = — (9x? — 9x — 4) 

= — (9x? — 12x + 3x — 4) 
= – (3х Bx- 4) + 1 (3x - 4) 
= - (3x + 1) (x - 4) 
q(x) = 9x? — 24x + 16 = (3x — 4)2. 
G.C.D. of numerical factors = 1 





and the highest degree common divisor = (3x - 4), 
Required G.C.D. = (3x - 4). 


Illustration 3: Find the G.C.D. of 8(x^ + x? + x?) 


and 20 (x? — 1). 
Solution: Here, p(x) = 8 (x^ + x? + x?) 
= 23.x7-(x7 +x + 1). 
q(x) = 20 (х – 1) = 22.5.(х – 1): (х2 +x + 1). 
G.C.D. of numerical factors = 22 
and the highest degree common divisor = x? + x + 1, 
Required G.C.D. = 27 (х2 + х + 1) 
=4 (2 +х+ 1). 


26.2 Chapter 26 


L.C.M. of Two Polynomials 


We know that if a and 5 are two natural numbers, the 
product of a and b is equal to the product of their G.C.D. 
and L.C.M., i.e., 

a X b = (G.C.D. ог Н.С.Е. of a and 5): (L.C.M. of 
a and b) 


or, L.C.M. of a and b = 


axb 
G.C.D. ofa and b 
Similarly, if p(x) and g(x) are two polynomials, then 
р(х)х4(х) 
G.C.D. of p(x) and q(x) 
Thus, L.C.M. of two polynomials 








L.C.M. of p(x) and q(x) = 


Product of two polynomials 
= G.C.D. of the two polynomials 
Note: 





L.C.M. of two or more given polynomials is a polynomial 
of smallest degree which is divided by each one of the 
given polynomials. 





L.C.M. by Factorization Method 


Step 1 Resolve the given polynomials p(x) and 
q(x) ш the complete factored form. 


The required L.C.M. is the product of each 
factor of p(x) and q(x) and if a factor 18 
common, we take that factor which has 
the highest degree in p(x) or q(x). 


Step 2 





Illustration 4: Find the L.C.M. of the polynomials 
(x + 2)? (x - 1) (x + 4)’ 


and, (x + 4)? (x + 2) (+7 


Solution: We have, p(x) = (x + 2)? (x — 1) (x + 4 
g(x) = (х + A (х + 2) (x +7) 


Take the highest powers of factors common to both 
p (x) and q(x) and remaining terms for L.C.M. 


L.C.M. = (x + 4)? (x + 2 (x - D (x + 7) 
Illustration 5: Find the L.C.M. of the polynomials 
(2х? — 3x — 2) and (x? — 4x? + 4x). 

We have, р(х) = 2х2 – 3х – 2 
= (х — 2) (2х + 1) 
q(x) = х? — 4x? + 4x = x(x? — 4x + 4) = x(x — 2). 


Solution: 





Н.С.Е. = (x — 2) 
Hence, L.C.M. = PUE x(x ae 


= x(x — 2)? (2x + 1). 


or, Taking the highest powers of factors common to 
both p(x) and q(x) and remaining terms for L.C.M., 
we have 


L.C.M. = x(x - 2}? (2х + 1). 





Exercise- | 





1. Find the G.C.D. of 3 + 13x — 30:3; 25х2 — 30x + 9. 
(а) 7x — 4 (b) 5x – 3 
(c) 6x - 5 (d) None of these 
2. Find the L.C.M. of the polynomials. 
(x + 3)? (x -2) (+ 1)2; (х + 1 (х + 3) (х + 4). 
(a) (x + 3) (х + 1 +4) 
(b) (x + 3 (x € 1) (х – 2) 
(с) (х + 3 (х + D? (x – 2) (x + 4) 
(d) None of these. 
3. Find the L.C.M. of the polynomials: 
2x? — 3x — 25 x! — 4x? + 4x. 
(a) x(x — 2)? Qx 41) 
(b) x(x — 2) (2х + 1 
(c) x(x — 2) (2x + 1) 
(d) None of these. 


4. Find the G.C.D. of 862 — x? +x); 28 (х? + 1). 
(a) 6(х2 +x- 1) (b) 496 — x + 1) 
(c) 8(х2 +2х-1) (d) None of these 
5. Find the G.C.D. of 4x4 + уй, 2х3 — xy? — уз and 2x? 
+ 2ху + y. 
(a) 2x? + 2xy + у? (9) 2x + 4ху + у? 
(с) 3х2 + 2ху + у? (d) None of these 
6. Find the G.C.D. of (x + 4)? (x — 3)? and (x — 1) 
(x + 4) (x — 3)2. 
(а) (x-3)(x-9Y (Ы) (x + 4) (x - 3) 
(с) x + 4) (x - 3)2 (d) None of these 
7. Find the L.C.M. of the polynomials. 
16 — 4x?; x?-4x- 6. 
(а) —4(x* — 4) (x + 3) (b) 6(x? — 4) (x + 4) 
(c) 8x? — 6) (x + 3) (d) None of these 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


. Find the G.C.D. of x? — 4 and x? — 5x + 6. 


(a) x 3 
(c) x +4 


(бу)х-2 
(d) None of these 


. The H.C.F. (Highest Common Factor) of two 


Polynomials is (y — 7) and their L.C.M. is y? — 10у? 
+ 11y + 70. If one of the polynomials is y? — 5y — 
14, find the other. 
(a) у? – 12y + 35 
(c) у2 – 14y + 45 


(b) у? — 8y + 35 
(d) None of these 


If (x — 4) is the G.C.D. of x? — x – 12 and x? — mx 
— 8, find the value of m. 

(a) 4 (b) 6 

(c) 2 (d) None of these 


Find the G.C.D. of the polynomials 

(x — 2)? (x + 3) œ- 4); (х – 2) x + 2) (х - 5). 
(а) (х- 4) (b) (х- 6) 

(с) (x – 2) (d) None of these 

For what value of a, the G.C.D. of x? — 2x — 24 
and x? — ax — 6 is (x — 6)? 

(a) 7 (b) 5 

(c) 9 (d) None of these 

The L.C.M. and H.C.F. of two polynomials p(x) 
and q(x) are 3бх (х + a) (х? — a?) and x(x — a), 
respectively. If p(x) = 4х? (x? — a?), find q(x). 

(а) 12х33 — а?) (b) 6302 — а?) 

(с) 9x? — а?) (d) None of these 

If (x — a) is the G.C.D. of x? - x - 6 and x? + 3x — 18, 
find the value of a. 

(a) 3 (b) 6 

(c) 9 (d) None of these 

The G.C.D and L.C.M. of two polynomials p(x) and 
g(x + а) and 12x?(x + a) (х2 — a’), respectively. If 
p(x) = 4x (x + a)’, find g(x). 

(a) Зх2(х? – а?) (b) $29? — a?) 

(c) 4 (X? — а?) (d) None of these 

Find the G.C.D. of 8(x* — 16) and 12(х° — 8). 

(a) 6(x – 2) (b) 4(x - 2) 

(c) 8(x — 2) (d) None of these 

Find the L.C.M. of the polynomials (x + 3) (-6x? 
+ 5x + 4); (2х? + 7х + 3) (x + 3). 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 
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(а) —(х + 3)°(3x — 4)(2x + 1) 

(b) (x + 3)2(3х - 4)(2x + 1) 

(c) (x + 33x + 4) (2х + 1) 

(d) None of these 

Find the G.C.D. of the polynomials 36x? — 49 and 
6x? — 25x + 21. 

(а) 8x – 9 (b) 9x — 5 

(c) 6x - 7 (d) None of these 


Find the L.C.M. of the polynomials: 


30x? + 13x — 3; 253? — 30x + 9. 

(a) —(5х — 3)? (5x + 3) (6x — 1) 

(b) (5x — 3)? (5x + 3) (6x – 1) 

(c) (5x + 3)? (6x — 1) 

(d) None of these 

Find the G.C.D. of the polynomials бх? + 11x and 
2x? +x — 3. 

(a) 4x +5 (b) 2x - 3 

(c) 2x + 3 (d) None of these 


The H.C.F of two expressions p and q is 1. Their 
L.C.M. 18: 


(a) (p +4) (b) (p — q) 


(à + 
Pq 
The Н.С.Е. of (2x? — 4x), (3x4 — 12x?) and 
(2x5 — 2х* — 4x°) is: 
(a) 2x(x + 2) (b) 2x(2 – x) 
(c) 2x(x — 2) (d) x(x — 2) 


The product of two non-zero expressions is (x + y 
+ z)p?. If their Н.С.Е. is p?, their L.C.M. is: 


(a) (x + у)р (b) (у + 2)p 

(с) (2 + х)р (d) (x + у + 2)р 

If (x — 1) is the Н.С.Е. of (х2 — 1) and (px? – q) 
(x + 1) then: 

(a) p = 24 (b) q = 2p 

(c) 3p = 24 (d) 2p — 3p 

The L.C. M. of (^ — 2), =)? ауу 
+ уз) is: 

(a) (х+у) (2-3) + у? + ху) 

(b) (& +y) (2-3) G? y? + xy) 

(c) (+) (х – у)? (х2 + у*- xy) 

(d) (x + у) (x – у)? 


(с) ра 
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ANSWER KEYS 





Exercise-| 


7. (a) 





1. (b) 
14. (а) 15. (a) 16. (b) 17. (a) 18. © 19. (b) 20. © 21. © 22. (d) 23. (d) 24. (a) 25. (b) 


2. (c) 3. (a) 4.(b) 5. (а) 6. (с) 8. (b) 9. (a) 10. (c) 11. (c) 12. (b) 13. (с) 

















EXPLANATORY ANSWERS 
ExERcisE- | 
. (b) Here, 7. (a) We have, 
p(x) = 3 + 13x - 302 = 3 + 18x — 5x – 302 p(x) = 16 — 4x? = 4(4 – x?) 
= 3(1 + 6x) — 5x(1 + 6x) = 4(2—х) (2 + x) =- 4(х – 2) (х +2) 


= (3 — 5x) (1 + 6x) 

= — (5x — 3) (1 + 6x) 

g(x) = 25x? — 30x + 9 = (5x – 3)? 
G.C.D. of numerical factors = 1 and highest degree 

of common division. 

= (5х - 3) = G.C.D. 

‚ (©) р(х) = (х + 3)? (х - 2) (х + 1)? 

g(x) = (x + 1) (x + 3) (x + 4) 
L.C.M. = (x + 3? (x + 1)? (x - 2) (x + 4). 

. (a) We have, 

р(х) = 2х2 – 3х – 2 =2х^°-4х+х-2 

= 2x(x — 2) + 1(х— 2) = (2x + 1) (x- 2) 

g(x) = х? — Ax? + 4х = x(x? — 4x + 4) = x(x - 2) 
L.C.M. = x(x — 2)? (2x + 1). 

. (b) We have the factorization 

р(х) =803 — x? x) =23.х. (x? =x + 1) 

g(x) = 2808 + 1) = 22 7. (x e D @?- x41) 
G.C.D. of numerical factors = 22 and, the highest 

degree common divisor = x? — x + 1. 

Therefore, required G.C.D. = 2202 — x + 1) 

-402-х-1) 

. (a) Ist Expression = (2х2 + у)? — (2ху)? 

= (2x? + y? + 2xy) (2x? + y? – 2xy) 

2°) - ya - у) 





2nd Expression = (2х3 











-2(x-y)G?*xpy + y) 59) (x - у) 
= (x — у) (2x? + 2xy 42y? - y?) 
= (x - y) (2x? + 2xy + y) 











Hence, G.C.D. = 2х? + 2xy + у. 

. (©) Let, р(х) = (x + 4)? (x - 3)? and g(x) = (х— 1) 

(x + 4) (x – 3)? 

The highest degree common divisor is (x + 4) (x — 3)? 
The G.C.D. of given polynomial is (x + 4) (x - 3)’. 


g(x) = х2 +х-6=х? 3x — 2x - 6 
= x(x + 3) - 2(x + 3) = (x + 3) (x- 2). 

















L.C.M. = — 4(x - 2) (x + 2) (x + 3) 
=- 4 (x? — 4) (x + 3). 
. (D Let, p(x) =x? — 4 = х2 – 22 
= (x + 2) (х - 2) 
And, q(x) = x? — 5x + 6 = х2 - 2x - 3x + 6 
= x(x — 2) - 3(x — 2) = (x – 2) (х - 3). 





The highest degree common divisor is x - 2. 
The G.C.D. of p(x) and q(x) is x - 2. 


. (a) Н.С.Е 2 (y - 7) 


L.C.M. = у? — 10? + Пу + 70 
р(х) = у - 5y - 14 

40) =? 

L.C.M. of two polynomials 

. Ist Polynomial x IInd Polynomial 





H.C.F. of two polynomials 


ї.См.-209409 
m C.F. 


Q? -5y -14)xq(x) 
(y -7) 

(у= T)(? -105? +11y +70) 
(у? -5y -14) 





у? -105? +11у+70 = 





q(x) = 


-47-7У--3) 
= y? - 12y + 35. 


. (c) H.CF. = (x - 4) 


р(х) = х2 - х – 12 = (х 
q(x) = х2 — mx – 8 





4) (x + 3) 


As (х — 4) is common іп р(х) and q(x). Hence, x — 4 
should be a factor of x? — mx — 8. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Thus, putting (x — 4) = Ош q(x), we get (Remainder 
theorem) 
q(x) = х2 — mx – 8 











4(4) = 42 -тх4-8=0 = 16 -4т-8=0 
> т = 2. 

(©) Let, p(x) = (x – 2? (x + 3) (х-4) 

and, q(x) = (x - 22 (x + 2) (x - 5) 


the highest degree common divisor of the given 
polynomials is x — 2. 
The G.C.D. is x - 2. 
(b) Here,p(x) = x? - 2x – 24 
and, g(x) = x? — ax — 6 
Since (x — 6) is the G.C.D. of p(x) and q(x), 
(x — 6) is a factor of p(x) and q(x) both 





= p(6) = q(6) 
=> 36-2x6-24=36-ax6-6 
= а = 5. 


(c) We know that, 
р(х) x g(x) = L.C.M. x Н.С.Е. 


402002 — а?) x g(x) = 36 x?(x + a) G8 + a?) xix — a) 


36x (à - а?)(х - а?) 


4х? (x? - a?) 





q(x) -9x (x — a°). 

(a) Let, px) 2x2 - x - 6 

and, g(x) = x? 3x — 18 

Since (x — a) is the G.C.D. of p(x) and q(x), 

(x — a) is a divisor of p(x) and q(x) or (x - a) is a 
Factor of p(x) and q(x) both. 

= pla) = 0 and q(a) = 0 = pla) = q(a) 

= а-а - 6 = а? + За – 18 

> 4а = 12 >a = 3. 


aj c L.C.M.xH.C.F. 
P(x) 
= 12x?(x + a (x? — a’) x(x +a) 
Ax(x +a) 





= 3x°(x? — a’). 


(b) р(х) = 8(x* — 16) 

= 4x2(x? + 4) (x + 2) (x -2) 

q(x) = 126? - 8) 

= 4 x 3(x - 2) (x? + 2x + 4) 

Hence, G.C.D. = 4(х - 2). 

(a) p(x) = (x + 3) (-6x? + 5x + 4) 
= (x + 3) (-6х? + 8x — 3x + 4) 
= —(х + 3) Gx - 4) (2х + 1) 





18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 
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g(x) = (2x? + 7x + 3) (x + 3) 
= (2x + 1) (x + 3) (х + 3) 
L.C.M. = -(x + 3)? (3х - 4) (2x + 1). 
(c) p(x) = 36x? — 49 
= (6х)? — (7)? = (6x + 7) (6х — 7) 
g(x) = 6х? — 25x + 21 
= 6x? — 18x — 7x + 21 
= 6x(x – 3) - 7(x - 3) 
= (6x — 7) (x - 3); 
GED: = (6x — 7). 
(b) 30x? + 13x - 3 = 30x? + 18x — 5х — 3 
= 6х(5х + 3) – 1(5х + 3) 
= (5x +3) (6x — 1) 
g(x) = 25x? — 30x +9 
= 25x? — 15x — 15x +9 
= 5x(5x — 3) – 3(5х — 3) = (5x – 3)? 
L.C.M. = (5x — 3)? (5х + 3) (6x - 1). 
(©) p(x) = 6x? + 1x + 3 
= 6x? + 9x + 2x +3 
= 3x(2x + 3) + 1(2x + 3) 
= (2x + 3) (3x + 1) 
g(x) = 2x? + x —3 = 2x? + 3x – 2x -3 
= (2x + 3) (х - 1) 
G.C.D. = (2x + 3). 
Product of expressions 
H.C.F. 




















(c) L.C.M- 


АЕ = pq. 


(d) 2x? — 4х = 2x(x — 2) 

3x4 — 12x? = 3x2? — 4) = Зх(х 
2x2 — 2x* — 4x3 = P — x — 2) 
= 2x°(x — 2) (x + 1) 

2 Н.С.Е. = x(x - 2). 





2) х +2) 





Product (x+y+ z)p? 











(d) L.C.M.- 5 
Н.С.Е. р 
= (х + у + 2)р. 
(a) Since (x — 1) is the H.C.F., it will divide each one of 
the given expressions. So, x = -1 will make each one 
Zero 
рх 12-41 + 1) = 0 огр = 24. 
b) х2 -y = (х у) (к + у), 
x - y! 2(x-y) O + ху + y). 


х? - xy – xy? жу = x*(x - y) - у (х- у) 

= (x -y (х2 - у?) 

= (x - y) (х + у) 
L.C.M. = (х 





у)? (к + у) (2 + у? + ху). 
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Linear Equations 








LINEAR EQUATION IN ONE VARIABLE 


A linear equation in one variable is an equation of the 

type ах + b = 0 or, ax = c, where a, b, c are constants 

(real numbers), а # 0 and x is an unknown variable. 
The solution of the linear equation ax + b = 0 is 


х = 28 . We also say that — 2 18 the root of the linear 
a a 


equation ax b = 0. 


For example, the equation 2x + 3 = 0 за linear 
equation in one unknown variable x. Its solution or 


. 3 
root 15 — —. 
2 


LINEAR EQUATION IN TWO VARIABLES 


A linear equation in two variables is an equation of the 
type ax + by + с = 0 or ax + by = d, where a, b, c and 
d are constants, a # 0, b # 0. 

For example, 3x + 4у + 7 = 0 and 2x - 3y = 5 are 
linear equations in two variables x and y. 






Methods of Solving Two Simultaneous Linear 
Equations 
1. Method of Substitution 


Step 1. Find the value of one variable, say y, 
in terms of the other, i.e., x from either 


equation. 
Step 2. Substitute the value of y so obtained in the 
other equation. Thus, we get an equation 
in only one variable x. 
Step 3. 


Step 4. 


Solve this equation for x. 


Substitute the value of x, thus obtained, 
in step 1 and find the value of y. 








Illustration 1: Solve 2x + 3y = 7, 3x- y = 5. 
Solution: The given equations are 


and, 3x — 2y = 11 ...(2) 


From Equation (1), we get y = 7 — x. 

Substituting y = 7 — x in Equation (2), we get 

3х-2 (7-х) = 11 = 3x-144+2x=11 
=> 5х=25 > х= 5. 





Substituting this value of х in Equation (1), we get 
5+у=7 5 у= 7-5 огу = 2. 
Hence, x = 5, y = 2 is ће required solution. 






2. Method of Elimination 


Step 1. Multiply both the equations by such numbers 
so as to make the coefficients of one of 


the two unknowns numerically the same. 


Step 2. Add or subtract the two questions to get 
an equation containing only one unknown. 
Solve this equation to get the value of 


the unknown. 


Substitute the value of the unknown in 
either of the two original equations. By 
solving that the value of the other unknown 
18 obtained. 


Step 3. 








Illustration 2: Solve: —6х + 5y = 2, —5х + бу = 9. 


Solution: The given equations are 


—6x + 5у = 2 (1) 

—5х + бу=9 ...(2) 
Multiplying Equation (1) by 6, 

-36х + 30y = 12 ...(3) 
Multplying Equation (2) by 5, 

-25х + 30y = 45 ...(4) 


Subtracting Equation (4) from Equation (3), we ge 
—Их = -33 or x = 3. 

Substituing x = 3 in Equation (1), we get 
-18 + 5у = 2 огу = 4. 

Hence, x = 3 and у = 4 is the required solution. 
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3. Short-cut Method 
Let, the two equations be 
ах + Буу = с, 
ах + boy = Cp. 
The solution is written as 














x = y T -1 
be, - b с1а, — C0 ар, — ab, 
. _ be, -bc са, — Са; 
1.е., х : : 
a,b, > a,b, a,b, B a,b, 








Illustration 3: Solve 3x + 2y = 225, 22x — y = 10. 


Solution: The two equations are 











3x + 2y = -25 
—2x —y = 10 
The solution is given by 
x У 
2х10-1-1)х(-25) (-25)х(-2)-3х10 
-1 
© 3x(-1)-(-2)x2 
ы Se Ж ле 
—5 20 1 


or, x = 5, у = —20. 


Consistent and Inconsistent Equations 


When a system of equations has a solution, the system 
18 called consistent. And when a system of equations has 
no solution, the system 18 called inconsistent. 


Test for Consistency 
If we are given two linear equations 
a,x + Буу = c, and a,x + Буу = су. Then, 
(a) If а = А. the system will have exactly 


2 2 
one solution and will be consistent. 


Note: 


The graphs of such equations will have intersecting 
lines. 











a b, с А : 

(b) If + = — = —, the system is consistent 
2 b, 2 

and has infinitely many solutions. 


Note: 


The graphs of such equations will have coincident 
lines. 


ота - 24 


2 2 С, 


‚ the system has по 
solution and is inconsistent. 


Note: 


The graphs of such equations will have parallel 
lines. 





Illustration 4: For what values of k, will the system 
of equations kx + 2y = 5 and 3x + у = 1 have a unique 
solution? 

Solution: If the given system of equations has a unique 
solution, 

b, k 


— 22 > k#6. 
3 1 





Hence, Юг К # 6, the given system of equations will 
have a unique solution. 

Illustration 5: For what value of Л, the system of 
equations 3x + 4y = 6 and 6x + 8y = k represent, 
coincident lines? 

Solution: If the given system of equations represents 
coincident lines 








UN ECCO 
а, 5, © 6 8 К 
05820} 
4 


Illustration 6: For what value of А the equations 9x 
+ 4у = 9 and 7x + ky = 5 have no solution? 
Solution: The given system of equations will have no 
solution 
Ж. гэ ЖЭ ae 

a, b, €; 7 К 5 





> 9k-228ork- =. 


10. 


Linear Equations 27.3 





























ЕхЕВСІЅЕ- І 
. Solve: x + у = 3, 2х + 3y = 7. (а) 0 and 1 (0) Тапа 2 
(а)х=2,у=1 (b)x=1,y=2 (c) 2 and 3 (d) 1 and 3 
-3,у-2 d) N f th 1 
= А Ке E Ps шан 11. The number of solutions of the equations X ыг -2 
e DOIVE ын ues /, эх = ду = and 2ху — 3y = —2 is: 
(а) х-7,у-3 (0) x =5,y=2 (a) 0 (b) 1 
()х-5,у-3 (d) None of these (c) 2 (d) None of these 
. Solve: 7x + Пу = 1, 8x + 13y = 2 12. The equations ах + b = 0 and cx + d = 0 are consistent, 
(а) x2-5,py = 3 (6) х= -7, у= 2 if: 
()х--3,у-2 (d) None of these (a) ad - bc (b) ad + bc = 0 
. Solve: 8u — 3v = Suv би — 5v = —2uv (c) ab — cd = 0 (d) ab + cd = 0 
13. 22 211413 13. The solution to the system of equations |x + y| = 1 
(a) ИЯ 33°" 33 ав. and x — у = 0 is given by: 
1 1 
а) х= у= = b) х= у= -= 
(с) pe үе _ (d) None of these (а 4 2 (0) a 2 
23 31 1 E 
. Solve: 2(3u — v) = Suv, 2(и + 3v) = Suv ()x-Ly-0 (d) х=у 1 orx=y 
(a)u=2,v=1 (b)u =3,v=2 . 1 5117 
(c) u=4v=3 (d) None of these 14. In the system of the equations е +— = $5 + 25 
| oe — 1 1 3 
о са and —+— = 4’ values of x, у and z will be: 
(а) х= 2, у= –1 (0) х= -2, у= 1 cx 
(с)х=1,у=-—1 (d) None of these (a) 4, 3 and 2 (b) 3, 2 and 4 
(c) 2, 3 and 4 (d) 3, 4 and 2 
2x y х y 
‚ Solve for x and y; +752, 77774 15. If 2x + y = 35 and 3x + 4y = 65, then find the value 
(а) х-2а,у--25 (b)x-23a,y--3b 23 
(с) x = За, y =—2b (а) None of these of y 
| 6 8 pd (a) 2 (b)1 
. Given: саг -15 апа саг” =14. Find ‘p’ if, (c) 3 (d) None of these 
у= px - 2. 16. I am three times as old as my son. 5 years later, I 
shall be two and a half times as old as my son. How 
(a) 5 (5) 4. old am I and how old is my son? 
3 (a) 45 years, 15 years (b) 40 years, 10 years 
(c) 4 (d) None of these (c) 60 years, 25 years (d) 50 years, 20 years 
3 17. A man has some hens and cows. If the number of 
2 2 4 3 2 heads be 48 and number of feet equals 140, then the 
. Given: —+ 3y ес апа > +— = 0. Find ‘a’ for which number of hens will be: 
ij (b) 0 (c) 23 (d) 22 
(c) 2 (d) None of these 18. 349 were divided among 150 children. Each girl got 
50 paise and a boy 25 paise. How many boys were 
If 57 апа тусыг where x £ 0, y = were? 
ху ху X y ху (a) 100 (b) 102 
0, the values of x and y are, respectively (c) 104 (d) 105 
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19. 


20. 


21. 


Find the condition for the following system of linear 
equations to have a unique solution: 

ах + by = c, lx + ту =n. 

(а) an + cl (b) am + bl 

(c) bm # al (d) None of these 


Find the value of k for which the system: 
kx + 2y = 5, 3x + y = 1 has a unique solution. 


22. Find the value of k for which the system of equations 


2x + 2y = 5, 3x + ky = 7 has no solution. 
(а) 5 (5) 7 
(с) 3 (d) 9 


. Find the value of К for which the system of equations 


2х + Ку = 1, 3x — у = 7 has a unique solution. 





(а) Х-6 (b) k #9 k 2 b) k 2 
= —— z Эрэн 

(c) k #6 (d) None of these (а) 3 (0) 3 
Find the value of c for which the system 2 2 

а 2 pat 
сх + Зу = c 3, 12x + су = c has infinitely many (c) k# 3 (d) 3 
solutions. 
(a) 6 (b) 8 
(c) 4 (d) None of these 

EXERCISE-2 


(BASED ON Memory) 





. An amount of money is to be divided among P, Q 


and R in the ratio of 3:5:7 respectively. If the amount 
received by R is $4000 more than the amount received 
by Q, what will be the total amount received by P 
and О together? 


(а) 58000 
(c) 816000 


(0) $12000 
(d) Cannot be determined 
[Allahabad Bank PO, 2010] 


. The total marks obtained by a student in Physics, 


Chemistry and Mathematics together is 120 more 
than the marks obtained by him in Chemistry. What 
are the average marks obtained by him in Physics 
and Mathematics together? 


(a) 60 (b) 120 
(c) 40 (d) Cannot be determined 
[Allahabad Bank PO, 2010] 


. Deepak has some hens and some goats. If the total 


number of aminal heads is 90 and the total number 
of animal feet is 248, what is the total number of 
goats Deepak has? 
(a) 32 
(c) 34 


(b) 36 
(d) Cannot be determined 
[Punjab National Bank PO, 2010] 


. The sum of the 2 digits of a numbers is 15 and the 


difference between them is 3. What is the product 
of the 2 digits of the 2 digits number? 
(a) 56 (b) 63 
(c) 42 (d) None of these 
[Punjab National Bank PO, 2010] 


. If 2x + Зу = 78 and 3x + 2y = 72, what is the value 


of x + y? 
(a) 36 (b) 32 
(c) 30 (d) Cannot be determined 


[Punjab National Bank PO, 2010] 


. There are some parrots and some tigers in a forest. 


If the total number of animal heads in the forest are 

858 and total number of animal legs are 1746, what 

18 the number of parrots in the forest? 

(a) 845 (b) 833 

(c) 800 (d) None of these 
[Corporation Bank PO, 2010] 


. There are 2 numbers such that the sum of twice the 


first number and thrice the second number is 100 
and the sum of thrice the first number and twice the 
second number is 120. Which is the larger number? 
(a) 32 (b) 12 
(c) 14 (d) 35 

[Corporation Bank PO, 2010] 


. The cost of 8 pens and г pencils are $176 and the 


cost of 2 pens and 2 pencils is 248. What is the cost 
of 1 pen? 
(а) $16 
(с) $12 


(b) $14 
(d) None of these 
[Andhra Bank PO, 2009] 


. Rubina could get equal number of 355, 485 and 


7105 tickets for a movie. She spents 2940 for all 
the tickets. How many of each did she buy? 


10. 


11. 


12. 


13. 


14. 


15. 


(а) 12 
(с) 16 


(0) 14 
(d) Cannot be determined 
[IBPS Bank PO, 2011] 


The difference between a 2 digit number and the 
number obtained by interchanging the 2 digits of 
the number is 9. If the sum of the 2 digits of the 
number is 15, then what 18 the original number? 


(a) 89 (b) 67 

(c) 87 (d) Cannot be determined 
[OBC PO, 2009] 

If 3Y + 9X = 54 and 222 = ын. then what is the 

13Y 39 

value of Y — X? 

(a) -1 (b) -2 

(c) 2 (d) 1 


[IOB PO, 2009] 


On a School's Annual Day sweets were to be 
equally distributed amongst 112 children. But on 
that particular day, 32 children were absent. Thus 
the remaining children got 6 extra sweets each. How 
many sweets was each child originally supposed to 
get? 


(a) 24 
(c) 15 


(b) 18 
(d) Cannot be determined 
[IOB PO, 2009] 


The difference between a 2-digit number and the 
number obtained by interchanging the 2 digits of the 
number is 9. What 18 the difference between the 2 
digits of the number? 


(a) 3 
(c) 1 


(b) 2 
(d) Cannot be determined 
[NABARD Bank PO, 2009] 


Swapana spent 344620 on Deepawali Shooping, 
332764 on buying Laptop and the remaining 32% 
of the total amount she had as cash with her. What 
was the total amount? 


(а) 836416 
(c) 577384 


(b) 113800 
(d) Cannot be determined 
[SBI PO, 2008] 


Rohit has some 50 paise coins, some 32 coins, some 
$1 coins and some $5 coins. The value of all coins 
18 $50. Number of 32 coins is 5 more than the $5 
coins. 50 paise coins are double in number than $1 
coin. Value of 50 paise coins and $1 coins is 326. 
How many 32 coins does he have? 


(a) 4 (b) 2 
(c) 7 (d) Cannot be determined 
[Union Bank of India PO, 2011] 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Linear Equations 27.5 
The cost of 5 chairs and 3 tables is 33110. Cost of 
1 chair is 3210 less than the cost of 1 table. What 
18 the cost of 2 tables and 2 chairs? 


(a) 21660 (b) 31860 
(c) 22600 (d) Cannot be determined 
[Bank of Baroda PO Examination, 2011] 


In a family of husband, wife and a daughter, the sum 
of the husband's age, twice the wife's age and thrice 
the daughters age is 85; while the sum of twice the 
husband's age, 4 times the wife's age and 6 times 
the daughter's age 18 170. It is also given that the 
sum of 5 times the husband's age, ten times the 
wife's age and 15 times the daughter's age equals 
450. The number of possible solutions, in terms of 
the ages of the husband, wife and the daughter, to 
this problem is: 


(a) 0 
(c) 2 


The number obtained by interchanging the 2 digits of 
a 2 digit number 18 lesser than the original number 
by 54. If the sum of the 2 digits of the number 18 
12, then what 18 the original number? 


(a) 28 (b) 39 
(c) 82 (d) None of these 
[IDBI PO, 2009] 


(b) 1 
(d) infinitely many 


The sum of twice of a number and thrice of 42 is 
238. What will be the sum of thrice of that number 
and twice of 42? 
(a) 245 
(c) 264 


(b) 250 
(d) 252 
[Syndicate Bank PO, 2010] 


A students was asked to divide a number by 6 and 
add 12 to the quotient. He, however, first added 
12 to the number and then divided it by 6, gets 
112 as the answer. The correct answer should have 
been: 


(a) 124 
(c) 118 


(b) 122 
(d) 114 
[SSC (GL), 2011] 


If 4х+5у 283 and 3x:2y 2 21:22, then (y — x) 
equals: 


(a) 3 (b) 4 
(c) 7 (d) 11 

[SSC, 2014] 
The sum of 2 numbers 18 equal to 20 and their 


difference is 25. The ratio of the two numbers is: 
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23. 


(а) 9:1 
(с) 3:5 


(0) 7:9 
(4) 2:7 

[SSC, 2014] 
The value of k for which the graphs of (A — 1)x + 
у- 2 = 0 and (2 – Кх - 3y + 1 = 0 are parallel is: 


@ 1 (5) 1 
2 2 


(c) 2 (d) -2 
[SSC, 2011] 


24. The graphs of x + 2y = 3 and 3x - 2y = 1 meet the 


y-axis at two points having distance: 


8 . : 
(а) 5 units (b) - units 


(c) 1 units (d) 2 units 


[SSC, 2011] 
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EXPLANATORY ANSWERS 








Ехєвс:5Е-1 
(а) х+у= 3 ...(1) 56x + 88у = 8 and 56x + 91у = 14 
2x + 3у = 7 ...(2) Subtracting the second equation from the first, we get 
y=3-x [From Equation (1)]; —Зу = -6, i.e., y = 2 





2х +33 – х) = 7 > 2х +9 – 3х = 7 
I» c—cx——2.18;x22 
and,y=3-2=1. 
х = 2 апау = 1. 
. Фх+у=7 44401) 
3x — 2y = 11 ...(2) 
y=7-x [From Equation (1)]; 





3х-2(7-х)-1 > 3x-144+2x=11 
=. SPS 25 165, 5 
x = 5 and, y = 2. 


‚ ( Ix + ly =1 ши) 


8х + 13у = 2 44402) 
Multiplying Equation (1) and Equation (2) by 8 and 7 
respectively, we have 











1-11 1-112 
From Equation (1), х= Ore e. -3 
7 7 
x = —3 and y = 2. 
. (e) 8u — 3v = Suv, 
би — 5v = —2uv 
Dividing both equations by uv, we get 
ne =5 and NC 2. 
v u v u 
bso) d 1 
Putting -=x and —=y, we get 
v u 
8х – Зу = 5 ...(1) 
and, бх — 5y = 2 ...(2) 


Linear Equations 27.7 




















Multiplying Equation (1) and Equation (2) by 6 and 8, 7. (a) The given equations are 
respectively, we have, 
25-7-2 40) 
48x — 18y = 30 and 48x - 40y = -16 a b 
Subtracting the second equation from the first, we get х Y.4 Q) 
c4 ету р 
1 Adding (1) and (2), we get 
543( 23 32-6 3x = 6a yog 
543y m 31 a 3 
From Equation (1), х= \- = 
8 8 22 Putting x = 2a in (1), we get 
sb oM obuia 224,У., 4+7=2 
у 23 x 31 а 5 5 
6 2 fus 
5. (a) 23u – у) = Suy > 2-2=5 d RE EE 
уи 
=> у=-2 
26 
2(и + 3v) = 5uv > —+—=5 : ЗОВ 
v u Hence, the required solution is x = 2a, y = —2b. 
21 1 6 
Putting -=x and —=y, we get 8. (c) We have, 4x - — 215 (1) 
v u y 
бх - 2у = 5 ..4(1) 
bea =14 ...(2) 
2x + бу=-2 4402) y 


Multiplying Equation (1), and Equation (2) by 3 and 1 


) Multiplying equation (1) by 3 and equation (2) by 2, we get 
respectively, we have 

















18x — бу = 15 and 2x + бу = 5 12x 418 — 45 4440) 
y 
Adding these two equations, we get 20x = 20, i.e., 
Еч 12х-19—28 (4) 
. бх-5 6x1-5)| 1 y 
From Equation (1), у= - - 
2 2 2 Subtracting equation (4) from equation (3), we get 
1 1 
u=—=2 and v=—=1 = y 215 
У х y 17 
6. ( ax + by =a — band bx -ay=a+b Putting у = 2 in equation (1), we get 
и. 4у4:2:15:55 ое 15-3 
а, 5 5, а а, b, 2 
Therefore, а unique solution exists. => 4х = 12 х a =3 
14 


Writing the coefficients in the following array "T 
Hence, the solution is x = 3, y = 2. Now, 











b a-b a b 
у=рх-2 > 2 > р(3) – 2 

-а a+b b -a j 

| х » y => 3p=4 p 
We В b(a+b)+a(a—b) b(a—b)—a(a+b) T 

9. (b) We have, —-—-— (1) 

Бэ х Зу 6 

2 2 
Бан 32 D 

saed сор T 


— 





Б +а? -b-a a+b’ 


Putti = jun t 
sext andes utting Sa and — =u, we ge 
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10. 


11. 


12. 


13. 


2 1 
2и+-—у=- ...(3 
qeu (3) 
Зи + 2у = 0 ...(4) 
1 
Multiplying equation (4) by 3 we get 
1-5: ...(5) 


Subtracting equation (5) from equation (3), we get 
1 


и=- 


6 


1 
Putting и= - in (4), we get 





ээ» 0 => E toy 0 
6 2 



































2v : v : 
2 4 
Now, и : : х-6 
6 х 6 
and, v : : l y=-4 
4 y 4 


Hence, the solution is x = 6, у = —4. Again, 
4 = a(6)-4 
> 6a=-4+4 > ба-0 





y=ax-4 > 


0 
> а=-=0. 
6 


(d) Multiplying each equation throughout by xy, we get 
3x + 2у = 9 and, 9x + 4y = 21 
On solving these equations, we get 








х= 1, у= 3. 
: : : 1 1 
(a) First equation gives —=2-—хог, y= 
y 2-х 
second equation is y(2x — 3) = -2 
КЕСЕ a л 2х-3=-0(2-»х) 
2 


or, 2x — 3 = —4 + 2x 

This gives 1 = 0 

This is impossible. So, these is no solution at all. 
(a) The equations are consistent if 


Яо EE A ры! 
c d 


(9 x +y|=1, 0 x+y=1 
or, —(х + y) = 11е, x+y = -l1 
Solving x + y = 1, x — y = 0, we get 


1 1 
x=— and у-- 
2 Ч 2 


Solving x + y = —1 and x — у = 0, we get 


15. 


16. 


17. 


18. 


-1 
=—— 4 =— 
х апа У 5 
xm up 
y-t. 
(c) We have, 2x +у = 35 (1) 
3x + 4у = 65 -40) 


From equation (1), у = 35 — 2x 

Putting this value of y in (2), we get 

3x + 4(35 – 2х) = 65 = 3x + 140 – 8х = 65 
= —5х = 65 - 140 = -75 

> x= = =15 


Substituting this value of x in y = 35 — 2x, we get 
у = 35 – 2(15) = 35 - 30 = 5 


2225 


y 5 
(a) Let, that I am x years old and my son is y years old. 


Then, according to the first condition of the problem, 


x = 3y . (1) 
Five years later, my age = (x + 5) years and my son’s age 
= (y + 5) years. 


Then, according to the second condition of the problem, 
x+5=250+5) ...(2) 
Putting x = 3y from (1), we get 

1 5 
ЭЕ) 3 uses QR) 


=> бу + 10 = 5(у + 5) 

[Multiplying both sides by 2] 

=> бу + 10 = 5у + 25 

=> бу – 5у = 25 – 10 

=> у= 15 

Putting у = 15 in (1) in (2), we get x = 3(15) = 45 
Hence, I am 45 years old and my son is 15 years old, at 
present. 





(a) Let, there be x hens and y cows 

Then, x + y = 48 .44(1) 
and, 2х + 4у = 140 ...(2) 
Solving (1) and (2), we get х = 26. 

(c) Let, the number of boys be x and the number of girls 
be y 


Then, x y = 150 
т 
100 100 


Solving x + у = 150 and x + 2y = 196, we get x = 104. 


19. 


20. 


(b) we have, ах + by 2c (1) 
Іх + my = п ...(2) 
Here, a, = a,b, = b, с = с 

a, =l, b, = т, с = п. 
If the given system of linear equations has a unique solution, 








ШР us gt am # bl 

a, b, l m 

(c) we have, kx + 2у = 5 ...(1) 
3х+у=1 ...(2) 


Here, a, = k, b = 2, су = 5 
a, =3,b, = 1, с, = 1 
The given system of equations will have a unique solution 


Linear Equations 27.9 


. (a) For the equation, сх + 3y = с — 3 and 12x + су 


= сю have an infinite number of solutions we must 
have, 











c 3 (с-3) Eo = Сэ) 
12 c © 12 c 12 c 
=> с? = 36 and  -12c - 36 

=> с=+ 6 апі (с – 6)? = 0 

> c=+6andc=6 

=> c=6. 


. (с) For no solution to exist. we need 


1 2 ze md 
а b c 3 k 





























Number of goats = 34 
Put the value of G in Equation (1), 
Н+34 = 90 
H = 56 





f — f£ —z— : : : : 
: а, Е? vd dir 3 a 23. (c) For a unique solution to exist. we require 
а b 2 k. 2 
ie, if К ie, if #6, ЗЭ Lek. 
3 а, b, -1 3 
EXERCISE-2 
(BASED ON Memory) 

. (c) Let, P, О and R got 33x, $5х and $7х. 4. (x * y = 15 ..4(1) 
7х — 5х = 4000 х-у= 3 4402) 
х = 2000 Add Equation (1) and (2), 

Р + О = 3x + 5x = 8x = 316000. x=9,y=6 
(a) Let, marks got in physics, chemistry and mathematics Product of two digits of the number = 9 x 6 = 54 
are P, C and M. 
5. (c) 2x + 3y = 78 .44(1) 
P+C+M=C+120 
P+M= 120 3x + 2y = 72 ...(2) 
Р Multiplying by 2 in Equation (1) and 3 in Equation (2) 
+М 
5 = 60. and subtract. 
(c) (H) Hens has one head and two feet. худалдах 
9х+бу= 216 
(G) Goats has one head and four feet. 
According to question, EAR ee 
H+G=90 441) —5х= - 60 
2H + 4G = 248 38:0) х=12 
Multiplying by 2 in equation (1) апа subtract Put the value of x in Equation (1) 
2H +26 =180 2х 12 + 3у = 78 
2H +48 = 148 у= 18 
- = Then x + у = 12 + 18 = 30 
-2G 2-80 ..G 234 6. (4) Р-Т- 858 ...(1) 


(Because both have one head) 
2P + АТ = 1746 4402) 


(Because parrot has two legs and tiger has four legs) 
Multiply by 2 in Equation (1) and substract 
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10. 


11. 


. (a) 2x + 3y = 100 


2P + 2T =1716 
—2P + 4T =1746 
-21--30 
Т = 15 
Р = 843 
...(1) 
3x + 2y = 120 ...(2) 
Multiply by 3 in Equation (1) and multiply by 2 in Equation 
(2) and then subtracted 
6x 4 9y = 300 
6x - 4y = 240 





5у = 60 
у = 12 
х = 32 


. (d) Let, the cost of one pen is “х and the cost of one 


pencil is Фу. 
8х + 4y = 176 
2x + 2у = 48 
Multiplying by 2 in Equation (2), 
4х + 4у = 96 ...(3) 
Substracting Equation (3) and (1), 

8x - 4y =176 

4x+4y 296 


441) 
40) 





4х =80 
x = 20 


So, the cost of one pen = $20 


. (a) Let, total tickets = x 


Then, 55 x x + 85 x x 105 x x = 2940 
=> 245х = 2940 
2940 
245 
=> x=12 
(c) Let, the number is 10x + y 
(When number at unit place is y and at tens place is x) 
(10x + y) - (10у +x) = 9 


х-у= 1 ...(1) 
х+у = 15 ...(2) 
Solving Equation (1) and (2) we get, 

x=8 

у=7 

Required number = 10 x 8 + 7 = 87 

(b) 3Y + 9X = 54 (1) 
28X 140 

13У — 39 


1820Y — 1092X = 0 ...(2) 


12. 


13. 


14. 


15. 


16. 


From Equation (1) and (2), 
Х-5,Ү-3 
Ү-Х-3-5--2 
(c) Let, each child got х sweets. 
112 x x = (112 — 32) x (x + 6) 
112x = 80 x (x + 6) 
112х = 80x + 480 
112х — 80x = 480 
32x - 480 
x =15 
(c) Let, the number is 10x + y. 
(10x + y) - (10у +x) 29 
=> 9х – 9у = 9 
Required difference x - y = 1 
(b) Let, total amount was x. 


32 
x — (44620 + 32764) = ~~ 





= х- 77384 = 0.32 x 
=> x — 0.32х = 77384 
=> 0.68х = 77384 


_ 77384 
0.68 


= 113800 


(c) Let, 50 paise coins = 2x and 21 coins = x both are 
326 then the number of €1 coins will be 13 and number 
of 50 paise coins will be 26. Remaining amount — 50 
— 26 = 24. Now if $5 coins are x in number then 32 
coins will be x + 5. Then, with the help of hit and trial 
method $5 coins will be in number and 32 coins will 
be x + 5 =2 + 5 = 7 in number. 


(a) Let, the cost of one Chair = C 
and the cost of one Table = T 


Then, 5C + 3T = 3110 . (1) 
and, 
Т-С=210 or, T 22104 C 440) 


On putting value of T in Equation (1), 
5C + 3(210 + C) = 3110 

=> 5С + 630 + ЗС = 3110 

= 8C = 3110 - 630 


2480 
С = СЕ Т $310 


Cost of one Table (T) = 210 + 310 


= 520 
Hence, the cost of two Tables and two Chairs. 
=2Т+2С 
=2 x 520 +2 x 310 
= 1040 + 620 
= $1660 


17. (a) Let, the husband's age be x. 
Let, the wife's age be y. 
Let, the daughter's age be z. 
According to questions, 
x + 2у + 32 = 85 
2x + 4y + 62 = 170 
5х + 10у + 152 = 450 
From Equation (2), х + 2y + 32 = 85 
From Equation (3), х + 2у + 32 = 90 
From Equation (1), x + 2у + 32 = 85 





Hence, ће above system of equation will give no solution. 


18. (d) Let, required number = 10 х+у 
Where x > y 
According to question, 
(10x +y)- (10 y +x) = 54 
=> 9x-9y=54 
=> 9 (х-у) = 54 
=> x-y=6 
and, x + y = 12 
From Equation (1) and (2), 


х-у= 6 
х+у= 12 
2х = 18 
х= 9 


Value of x = 9, put in Equation (2) 
9 +у = 12 
у= 12-9 
у= 3 
Number = 10 х9 + 3 = 90 + 3 = 93 
19. (d) According to the question, number = х 
хх2+42 х3 = 238 
2х = 112 
x = 56 
Again 3 x 56 + 42 х 2 = 168 + 84 = 252 
20. (b) Let, the number be x 





Therefore, pne = 112 
=> х+ 12 = 672 
=> х= 672 - 12 = 660 


Hence, correct answer 


= +12 = 110 + 12 = 122. 











Зх 21 
21. (b) —=— 
2у 22 
x 212 у ре" 
y- 122.3 Ш 711 


41) 
...(2) 3 numb eco us 


Linear Equations 


Now, according to the question, 
4х + 5у = 83 

=> 4х7А+5х ИА 283 

=> 28k +556 =83 








eux] 83k — 83 k=1 
aa) => x=T7andy=11 
3) is эрс 10-54 


22. (a) Let, numbers be x and y. 
Now, according to the question, 
х+у= 25 
х-у=20 
On adding (1) and (2), we have, 
2х = 45 


> х= 555 
2 


From equation (1), 
22.5 +у = 25 


Required ratio = 22.5:2.5 = 9:1 


27.11 


(1) 
...(2) 


23. (a) The graphs of (k-1) x + y 2 = 0 and (2 —)х — 3y 


+ 1 = 0 are parallel. 











La NE > -3k+3=2-k 
2-k -3 
=> 3k +k =2-3 2k 1 
=> pat 
2 


Note: 


Two straight lines ax+by+c=0 and a,x +b,y+c,=0 


are parallel if, 


a, b, с, 
Alternative method: 
(k-1)x+y-2=0 

=> y=(l-k)x+2 
and, (2-4)х-3у-1-0 
=> Зу-(2-КЮух-1 


42:52 
Ё 3 3 





4441) 


44402) 
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24. (d) On y-axis, x = 0 


i i . Required dist (0—0) + 3,1) 
Putting х-0шх-2у-3, Үй equired distance 2*5 





3 
2y=3 > у= > 
У У 5 


= 40-4 = 2 units 


Putting х-0ш3х-2у-1 


1 Note: 
-2у EI y БЕГ 


. 3 1 
3 1 Distance =—+—=2 
Points on y-axis are (Е апа (9-2) 2-9 


Quadratic Equations 








INTRODUCTION 


An equation of degree two is called a quadratic equation. 
The general form of a quadratic equation is ax? + bx + 
с = 0, where a, b, c are real numbers, а + 0 and x is a 
real variable. Some examples of quadratic equations are 
x? + 4x + 3 = 0, 3x? - Ax + 5 = 0 and 3x? + 2x - 3 = 0. 


Roots of a Quadratic Equation 


A root of the equation f(x) = 0 18 that value of x which 
makes f(x) = 0. In other words, x = a is said to be a root 
of f(x) 2 0, where /(а) 18 the value of the polynomial 
f(x) at x = a and is obtained by replacing x by a ш f(x). 

For example, —1 is a root of the quadratic equation 
x? + 6x + 5 = 0 because (-1)? + 6(-1) + 5 = 0. 


Solution of a Quadratic Equation 


If there is a quadratic equation ax? + bx + c = 0, a + 
0, the roots of this equation are 


-b+ yb’ — 4ac aad — b- Vb’ — 4ac 


2a 2a 





Illustration 1: Solve the following quadratic equations: 
(i) 6x7 +х-2= 0 
(i) 2x7 +х-1=0 

Solution: (i) Using formula: 


- 1+ ¥()*- 4(6)С 2) 


The roots are x — 








2x 6 
| -1£449 6 -8 
12 12712 
| py 
Le, —,——. 
27.3 


Using factorization: 
6x7 +х-2=0 © бх + 4x – 3x -2=0 


© 2x(3x + 2) - 1(3x + 2) = 0 


e (2х + 1)(3х + 2) = 0 





1 
хэл ох= – 
2 


3 
(ii) Using formula: 


- 1+ yD- 4@C 1) 


The roots are x — 








2x 2 
=. -13 
4 4 
2-4. 1 
= —, Le, —, —l. 
4’ 4 2 


Using factorization: 
2% +x- 1506 202 +2х-х-1=0 
e 2х(х + 1) - 1(х+1)=0 
© Qx-1)x-1)20. 


1 
хэ- огх = -1. 
2 


Nature of Roots 


A quadratic equation has exactly two roots may be real 
or imaginary or coincident. 

If ax? + bx + c, a + 0, then D = P? — 4ac is called 
discriminant. 





1, If D > 0, then there are two distinct and real 
roots given by 


_ —b* Nb! – 4ac B = —b- Vb’ - 4ac 


2a 2a 





a 


2. If D=0, then there is a repeated real root given by 


b . 
a= Eoo 1.е., roots are real and equal. 
a 


3. If D « 0, then there are no real roots. 
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Note: 


The roots are rational if D > 0 and D is a perfect square 
whereas the roots are irrational if D > 0 but D is not 
a perfect square. 


Illustration 2: Find the nature of the roots of the 


equations: 
(i) 2x7 +х-1=0 
(ii)x? +x+1=0 
(iii) x? + 5x 4 5-0 
(iv) гүм 10 
3 4 
Solution: (i) D = (1)? - 4 x 2 x (-1) = 9 > 0. 
Also, D is а perfect square. 





So, the roots are real, distinct and rational. 
(ii) D-(0?-4x1x12-3«0 

So, the roots are imaginary. 
Gii) D =(5)32—-4х1х5=5> 0. 

Also, D is not a perfect square. 

So, the roots are real, distinct and irrational. 
4 3 
x 
3 4 


So, the roots are real and equal. 





(iv) D = (-2)2 - 4 x = 0. 


Illustration 3: For what value of k will the quadratic 


equation kx? — 2 4/5 x + = 0 have real and equal roots. 


Solution: D = (C245) — 4 x k x 4 = 20 - 16k. 


The given equation will have real and equal 
roots if D = 0. 


20 5 
16 4° 





1.е.,20 – 16k = 0 ork 





Note: 


1. Ifp + 44 is a root of a quadratic equation, then its 
other root is p — Ja. 


Illustration 4: If 2 + 43 is one root of a quadratic 


equation, find the other root. 


Solution: The other root is 2 — 4B : 


2. ax? + bx + c can be expressed as a product of two 
linear factors only when D 2 0. 


Illustration 5: For what value of k, the quadratic 
polynomial Ах? + 4x + 1 can be factorized into two 
real linear factors. 
Solution: D (4)? - 4 x k x 1 = 16 - 4k. 

The given quadratic polynomial can be factorized 
into real linear factors if D > 0. 


ie, 16- 4k20 or –- 482-6 or К<4. 


Relation Between Roots and Coefficients 
Let, о, B be the roots of the equation, 
ах + bx +c = 0 
Then, sum of the roots 


b coefficient of x 
-0-08- - 











а coefficient of x^ 
and product of the roots 


constant term 





op £ 
a coefficient of x? 
Illustration 6: Find the sum and the product of the 


roots of the quadratic equation 2x? 543 x + 6 = 0. 
Solution: Here a = 2, b = 543, с 6. 


Sum of the roots — 28 = a 
a 


6 
Product of the roots = = 5. =3. 


Formation of a Quadratic Equation with Given 
Roots 


If a, В are the roots of a quadratic equation the equation 
can he written as 

x?- (а + B)x + oB = 0 
i.e., x? — (sum of roots)x + product of roots = 0. 


Illustration 7: Find the quadratic equation whose roots 
аге 5 and —6. 


Solution: Sum of roots = 5 + (-6) = - 1, 
Product of roots = 5 x (-6) = —30. 
The required quadratic equation is 
x? — (-Dx + (-30) = 0 i.e., x? + x — 30 = 0. 
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ЕхєЕвс:5Е-1 





. In the following determine the set of value of P for 
which the given quadratic equation has real roots. 


Рх? + 4x+ 1= 0 
(a) P #4 (6) P>4 
(c) P< 4 (d P24 


. If one root of the quadratic equation 2x? + Px + 4 
= 0 is 2, find the second root and value of P. 


(a) 1, -6 (b) 1, 6 

(c) -1, 6 (d) -1, —6 

. One root of the quadratic equation x? — 5x + 6 = 0 
18 3. Find the other root. 

(a) 2 (b) -2 

(c) 1 (d) -1 


. The roots of the equation 
Ух? - бх-1347- 0 are 


(a) - J7,- Ви (b) 47,2 = 








(с) Eu 


. The roots of the equation 


За? x!- abx- 2b? = 0 are 


(d) None of these 


b —2b b 2b 
a) —,—— b) =, 
(а) Е (5) с> 
(с) <2 (d) None of these 


. The roots of the equation 


a! x! — 3abx- 2b? = 0 are 


2b —b 2b b 
(а) —,— (b) —,— 
а а а а 
(с) ur (d) None of these 
a a 


. Construct a quadratic equation whose roots are 


J2 and 252. 
(а) х2-3:72х-4-0 (b) х2 3V2x+ 4= 0 


(с) х2+ 3V2x- 42 0 (d) xà 3V2x+ 4= 0 


8. 


The roots of the equation 

ах? + (Aa? - 3b)x -12ab = 0 are 
3b 

(а) 4a, — 
a 


3b - 
(c) - 4а, — - 
а 


. Construct a quadratic equation whose roots have the 


sum = 6 and product = –16. 
(а) x°- 6x- 16= 0 


(с) xi - Jax- 62 0 


(b) х2+ бх- 16= 0 


(d) None of these 


. In the following, find the value (s) of P so that the 


given equation has equal roots 


3x? -5х+Р=0 
(a) —25/12 (b) 25/6 
(c) 25/12 (d) — 25/6 


. If a and В are the roots of the equation ax? + bx + 


c = 0, find the value of а? + В? 














52-2ас b? + 2ас 
(a) 2a? (b) a? 

b? + 2ac b?— 2ac 
©) 2a? (@ а? 


. If a and В are the roots of the quadratic equation 


ах? + bx + c = 0, the value of o? + f? is 


@ b(b ze] (b) poser b^) 


a a 


(c) b(3ac* p ) 


a 


(d) None of these 


. Ка and p are the roots of the quadratic equation 





ах + bx + c = 0, then the value of 2 18 
а 
2 Be? 
(a) b^— 2ac (b) b^— 2ac 
ac 2ac 
c 2 
(с) b^— ас (d) b^- 2ac 





2ac ac 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


The quadratic equation with rational coefficients, 
whose one root is 4/5, is: 


(a) x7 +5=0 
(с) x7 -5=0 


The equation хоо px +q=0, p,q є R has on real 
root if: 


(a) p? € 4q 
(c) p? » 4q 


Determine p so that the equation x? + Spx + 16 = 0 


(b) x7 - 10 =0 
(d) None of these 


(b) p? < 44 
(d) None of these 
has on real root. 
-4 4 -8 8 
a) — — b — < 21-23 
шад е ерк 
4 4 
(с) p<- z or p> А (d) None of these 


For what value of k the quadratic polynomial 322 
+ 52 + К can be factored into product of real linear 


factors? 
25 25 
< — b) k <— 
(а) к< (9515 
25 25 
К> — d) К> — 
(c) = (4) 5 


x = 3 ia solution of the equation 3х2 + (k — 1)х + 
9 = 0 if k has value 





(a) 13 (b) -13 

(c) 11 (d) -11 

One root of the equation 3х?- 10х+ 3= 015 = 
Find the other root. 

(a) 3 (b) 1/3 

(c) —3 (d) None of these 


The expression x^ + 7x? + 16 can be factored as: 
(a) (х2 +x + 1) (х2 + x + 16) 
(b) (x7 - x + 1) (х2 - х + 16) 
(с) G2 - x + 4 (2 - x 4) 
(d) @? + x - 4) (à - x - 4) 


The common root of the equations х2 – 7х + 10 = 
0 and x? — 10x + 16 = 0 is: 


(а) -2 (5) 3 
(с) 5 (d) 2 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


The roots of the equation x? + px + q = 0 are equal 
if: 

(a) p? = 24 (b) p? = 44 

(c) р? =-44 (d) p? = -24 

An equation equivalent to the quadratic equation 
x — бх + 5 = 0 is: 

(a) 6х2 — 5x 41-20 (b)x*-5x+6=0 

(с) 5x? - 6x +1=0 (d)x-3|-2 

Divide 16 into 2 parts such the twice the square of 
the larger part exceeds the square of the smaller part 
by 164 


(a) 10, 6 
(c) 12, 4 


(b) 8, 8 
(d) None of these 


With respect to the roots of x? — x — 2 — 0, we can 
say that: 


(a) both of them are natural numbers 
(b) both of them are integers 

(c) the latter of the two is negative 
(d) None of these 


The solution of 2— x= E would include: 





X 
(a) 2, —1 (b) 2, -1 
(c) -4, 2 (d) 4, -2 
If logo (х2 — бх + 45) = 2, then the values of x аге 
(a) 6, 9 (b) 9, —5 
(c) 10, 5 (d) 11, —5 
If а, B are the roots of the equation x? — 5x + 6 = 


0, construct a quadratic equation whose roots are 
1 1 


ap 
(а) 6х2 +5х-1=0 (Ы) 6х2 – 5х- 1= 0 
(с) 6x? — 5х+1= 0 (9) 6х2 + 5х +1= 0 


The roots of х+4 x-4 10 





are: 
х-4 х-4 3 
(а) 54 (b) 56 
(c) + 8 (d) 2+ 3 


The roots of the equation ax? + bx + с = 0 will be 
reciprocal if 
(a)a=b 
(c)c=a 


(b)b=c 
(d) None of these 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


Form а quadratic equation whose one гоо! is 3-4/5 
and the sum of roots is 6 

(а) x? - 6-420 (Ы) х2 + 6+4=0 
()х2-6х-4-0 (0) None of these 

The value of k for which the roots a, В of the 


equation: x? — бх + k = 0 satisfy the relation Зо + 


2B = 20, is 
(a) 8 (b) -8 
(c) 16 (d) -16 


Find two consecutive positive odd integers whose 
squares have the sum 290. 

(a) 11, 13 (b) 13, 15 

(c) 9, 11 (d) None of these 

Consider the equation px? + qx + r = 0, where p, 
q, r are real. The roots are equal in magnitude but 
opposite in sign when: 

(a)q=0,r=0, р #0 

(b p = 0, gr #0 

(с) r= 0, pr #0 

(d) g = 0, pr #0 

Determine А such that the quadratic equation 
x! —2(1+3k)x+7(3+2k) = 0 has equal roots. 


10 
b) 2,— 
(b) Kg 


10 - 10 

(d) - 2, 24 

If the equations x? + 2x — 3 = 0 and x? + 3x - k = 
0 have a common root, then the non-zero value of 
k 1s: 

(a) 1 (b) 2 

(c) 3 (d) 4 

The roots of the equation 4x — 3.27 +? +32 = 0 
would include: 
(a) 1, 2 and 3 
(c) 1 and 3 


(b) 1 and 2 
(d) 2 and 3 


The positive value of m for which the roots of the 
equation 12x? + mx + 5 = 0 are in the ratio 3:2 is: 


(a) 54/10 (b) 3.10 


5 12 
(с) 12 (4) 5 


39. 


40. 


41. 


42. 


43. 


44. 


45. 
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If о, В are the roots of the equation 2х? — Зх + 1 = 


B 


| а 
0, form an equation whose roots are 9 апа — 


(а) 2x? + 5х+2= 0 (р)252-5Х-2-0 
(с) 2x? — 5x - 2 = 0 (d) None of these 


Find the quadratic equation whose roots are reciprocal 
of the roots of the equation 


3х? — 20x + 17 = 0 
(а) 17x? – 20x +3 = 0 
(b) 17x? + 20x +3 = 0 
(c) 17x* - 20x - 3 = 0 
(d) None of these 


If œ and В are the roots of the equation 


х? -3ÀAx * 1° = 0, find A if a? + В? - 


1 
(а) S 


(с) „+З 


(b) 37 
2 


(d) None of these 


If о, В are the roots of the equation ax? + bx + b = 
0, then 


(a) 1 (b) 0 
(c) 2 (d) 3 


The expression x? — x + 1 has: 


(a) one proper linear factor 
(b) two proper linear factors 
(c) no proper linear factor 
(d) None of these 


The length of a rectangular plot is 8 m greater than 
its breadth. If the area of the plot is 308 m?, find 
the length of the plot. 
(a) 22 m 
(c) 20 m 


(b) 18 m 

(d) None of these 

If а, В are the roots of the equation x? + kx + 12 = 
0 such that a — В = 1, the value of k is 

(a) 0 (0) 55 

(c) +1 (d) +7 
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46. 


47. 


The value of x in the equation 


(a) 12 
(c) 10 


(b) 14 
(d) 16 


. Find the value of k so that the sum of the roots of 





5 Š 1 the equation 3x? + (2x + Dx — k - 5 = 0 is equal 
m (b) 2 to the product of the roots: 
(с) -1 (d) 0 (a) 4 (b) 6 
If о, В are the roots of the quadratic equation x? — 8x (c) 2 (d) 8 
+ k = 0, find the value of k such the o? + В? = 40 
Ехвсї5Е-2 


(Ва5Ер ом Memory) 





. The factors of (а? +4b* - 4b- 4ab -2a —-8) are: 


(a) (a-2b—4)(a-2b42) 
(b) (а-Ь+2)(а+4Ь+4) 
(с) (a+2b-4)(a+2b+2) 
(d) (a+2b-1)(a—2b+1) 
[SSC, 2014] 





. Find the value of V0 30+ 30+... 


(а) 5 (b) 3/10 
(c) 6 (4) 7 
188С, 2013| 


6-4/6--4/6----.18 equal to 
(a) 2 (b) 5 
(c) 4 (d) 3 
[SSC, 2011] 
. The sum of the squares of two natural consecutive 


odd numbers is 394. The sum of the numbers is: 
(a) 24 (b) 32 
(c) 40 (d) 28 

[SSC, 2011] 


Directions (Question. 5—9): In this question two equations 
numbered I and II are given. You have to solve both the 
equations and find out the correct option. 


5. 


І. 6х2+ 41x + 63 = 0 
П. 4y*+ 8y +3 = 0 


(a) Relationship between х and y cannot be established 
(b) x 2y 
(c) x « y 
(d) x » y 
(e) x X y 
[IBPS PO/MT, 2014] 


21, x^-10x + 24 = 0 


П. 4y- 17у + 18-0 
(а) х<у 
(х2у 
(c) Relationship between x and y cannot be established 
(d) x » y 
(e) x € y 
[IBPS PO/MT, 2014] 


.L 24х24 38х+ 15 = 0 


П. 12y*+ 28у + 15 = 0 
(а) х<у (х»у 
(c)x 2y (d)x«y 
(e) x = y, or Relationship between x and y cannot 
be established 
[IBPS PO/MT, 2014] 


.L 3х2 20x -32 = 0 


П. 2y- Зу - 20 = 0 
(a) x € y 
(х5у 
(c) x »y 
(d) Relationship between x and y cannot be established 
(e) x 2 y 
[IBPS PO/MT, 2014] 


.L x- 20x+91=0 


П. y- 32у + 247 = 0 


(a) x »y 
(b) Relationship between x and y cannot be established 


(c) x 2y 
(d)x <y 


(e) x <y 
[IBPS PO/MT, 2014] 


Directions (Question. 10—14): In each of these questions, 
two equations (I) and (II) are given. You have to solve 
both the equations and give answer 


(а) If x « y (b) If x » y 
(c) If x 2 y (d) If x 2 y 
(e) If x € y or no relationship can be established 
between x and y. 
[IBPS PO/MT, 2013] 


10. І. х2-24х + 144 = 0 

П. у2- 26у + 169 = 0 
11. 1, 202+ 3x- 20 = 0 

П. 2у2 + 19у + 44=0 
12. І. 602+ 77x + 121 = 0 

П. y + 9у – 22 = 0 
13. 1, x- 6x = 7 

П. 2у2 + 13у + 15 = 0 
14. I. 10x- 7x +1= 0 

П. 355? -12y +1= 0 

ПВР5 РО/МТ, 2013] 


Directions (Question. 15-19): In the following questions, 
two equations numbered I and П are given. You have 
to solve both questions and give answer 

(a) ifx 5 y 

(b) ifx2y 

(c) ifx « y 

(d) if x € y 

(e) if x = y or the relationship cannot be established. 
15. I. х2 – 19x + 84 = 0 


П. y? -— 25у + 156 = 0 
ПОВ РО, 2011] 


16. I. x? — 468 = 1729 


П. у? — 1733 + 1564 = 0 
ПОВ РО, 2011] 


9 19 
17; ЕЕЕ Е 
Ух vx 
11/12 
IL. gon DE 
y 


[IOB PO, 2011] 
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18. I. /784x+1234 21486 


П. [1089 y +2081 = 2345 
[IOB PO, 2011] 


12 23 
Di а 
vy 54v 1 
12 12 Jy 


ПОВ PO, 2011] 


Directions (Question. 20-24): In each of these questions, 
two equations are given. You have to solve these equations 
and find out the values of x and y and 


Give answer 


(a) ifx<y (b) ifx >y 
(c) ifx € y (d) if x 2 y 
(е) ifx 2y 
[Andhra Bank PO, 2011] 
20. І. 4x + 7y = 209 


П. 12x — 14у = — 38 
[Andhra Bank PO, 2011] 
21. 1. 17x% 48x = 9 
П. 13у2 = 32y -12 
[Andhra Bank PO, 2011] 
22. І. 160+ 20x + 6 = 0 
П. 10у2+ 38у + 24 = 0 
[Andhra Bank PO, 2011] 
23. І. 8x74 6x =5 
П. 12у2- 22у +8 = 0 
[Andhra Bank PO, 2011] 
24. І. 18х7+ 18x + 4-0 
П. 12y% 29y + 14 = 0 
[Andhra Bank PO, 2011] 
Directions (Question. 25-29): In the following questions 


two equations numbered I and II are given. You have to 
solve both the equations and give answer 


(a) x » y (b) x 2y 
(с) x <y (dx <y 
(e) x = y or the relationship cannot be established 


[Corporation Bank PO, 2011] 
25.1, 2- Их+24=0 
П. 2/2-9у-9-0 
[Corporation Bank РО, 2011] 
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26. 1. хх 13 =x? x 247 
П.у?х14-204-у9 
[Corporation Bank РО, 2011] 
12x4 3x4 үл 
2 аа 


4/7 4/7 
X X 


П. у? + 783 = 999 
[Corporation Bank PO, 2011] 


\/500х + 4402 -0 
П. ./60у-(200)7-0 

[Corporation Bank РО, 2011] 
(17 41444182 x 


27. 1. 








28. I. 


29. I. 


П. (26 –18х21= y 
[Corporation Bank PO, 2011] 


Directions (Question. 30—34): In each of these questions, 
two equations are given. You have to solve these equations 
and find out the values of x and y and give answer 


(а) х<у (Бх>у 
(c) x y (d) x 2 y 
(e)x=y 

30. 1. 162 + 20x + 6 =0 


П. 10? + 38у + 24 = 0 
[Punjab and Sind Bank РО, 2011] 
31. 1. 1857-4185 £420 
П. 12? + 29y + 14 =0 
[Punjab and Sind Bank РО, 2011] 
32. І. 802 +6х=5 
П. 12y? – 22y + 8 = 0 
[Punjab and Sind Bank PO, 2011] 
33. І. 17x? + 48x = 9 
П. 13y? = 32у - 21 
[Punjab and Sind Bank PO, 2011] 
34. I. 4x + 7y = 209 
П. 12x — 14y =-38 
[Punjab and Sind Bank PO, 2011] 
Directions (Question. 35—39): In the following questions 


two equations numbered I and II are given. You have to 
solve both the equations and give answer 
(a) ifx 5 y (0) ifx2y 
(c) ifx су (d) if x € y 
(e) if x = y or the relationship cannot be established. 
[Indian Bank PO, 2010] 


35. 1, х2-4=0 


П. y+ 6у+9 = 0 
[Indian Bank РО, 2010] 


36 1. х2-7х-12-0 


П.у-у-12-0 
[Indian Bank РО, 2010] 


37. І. х2 = 729 
П. у= 4729 
[Indian Bank РО, 2010] 
38. I. x^ — 227 = 398 


П. y? + 321 = 346 
[Indian Bank PO, 2010] 


39. I. 2х2 + Их+ 1420 


П. 4? + 12y 49-0 
[Indian Bank PO, 2010] 


Directions (Question. 40—44): In the following questions 
two equations numbered I and II are given. You have to 
solve both the equations and give answer 


(a) If x » y (b) If x 2 y 
(c) If x « y (d) If x € y 
(e) If x = y or the relationship cannot be established. 


40. І. x?-1=0 


П. у”-4у-3-0 
[Corporation Bank PO, 2009] 


41. 1. х-7х+12=0 


П. у”-12у-32-0 
[Corporation Bank PO, 2009] 


42. І. х-371-629 


П. у’-543 = 788 
[Corporation Bank PO, 2009] 


43. 1, 5х-2у-31 


П. 3х-7у-36 
[Corporation Bank PO, 2009] 


44. І. 2x +11х+12=0 


Il. 55 «27y 410-20 
[Corporation Bank PO, 2009] 
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ANSWER KEYS 





Exercise—I 
1. (с) 2. (а) 3. (a) 4. (с) 5. (a) 6. (Ы) 7. (6) 8. (с) 9. (а) 10. (c) 11. (d) 
14. (c) 15. (b) 16. (b) 17. (b) 18. (d) 19. (а) 20. (с) 21. (d) 22. (b) 23. (d) 24. (а) 
27. (d) 28. (c) 29. (c) 30. (c) 31. (a) 32. (a) 33. (a) 34. (d) 35. (a) 36. (d) 37. (d) 
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Exercise—I 
1. (© Px? + 4x +1=0 3. (a) The given equation is 
ith 4x? + Bx +C=0 t 
d M IDEE xi-5x4620 > x!-2x-3x46-0 
4-Р,8-4,С-1 => x(x-2)-3(x-2)-0 

For real roots, => (x-2)(x-3)=0 
х-2-0огх-3-0 

В2-44С20 => 16-4Р20 

э 16>4P = Р«А Thus, the other root of the given quadratic equation is 
2- 


2. (a) The given equation is 2х? + Px + 4 = 0 
4. (©) JT -6x-1347 =0 





= P(x) = 0 where Р(х) = 2x7 + Рх + 4 = 0 
If 2 is a root of P(x) = 0, then P(2) = 0 — 7х? -13x+7x-13V7 =0 


3 Е Р 
=> 2(02)2 + Р(2) +4=0 > 8-2Р-4-0 > x(V7x-13)+ V7(V7x-13) =0 


-12 
2P=-12>P 2 6 — (х447Х-7х-13)-0 


Hence the given equation is 








= x7 = 0 or 7х 13 =0 
2x? -6х+4=0 = 2х? -2х-4х+4=0 





13 1347 
=> 2x(x-1)-4(x-1)20 х--47огх--12---1- 
7 1 
АЖ ан Thus, the two roots of given quadratic equation are 
=> x=lorx=2 1347 


: —47 and —. 
Hence second root is 1. 7 
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5. (a) The given quadratic equation is 


Зах! —abx - 2b? 20 2 3a? x? 





3abx + 2abx - 2b? =0 
=> 3ax(ax — b) + 2b(ax — b) = 0 
=> (ax — b)(3ax + 2b) 20 

=> ах =b ог Зах =—2Ь 


2b 








6. (b) The given quadratic equation is 


ax? —3abx +26? = 0 = а?х? - 2abx - abx + 2b’ = 
=> ax(ax —2b) — b(ax — 2b) = 0 
=> (ax - 2b)(ax - b) 20 
ax —-2b=0 огах-р= 0 
2b b 


— orx = — 
a a 





>x= 


Thus, the two roots of the given quadratic equation are 


2b b 
— and —. 
a a 


7. (b) Sum of the roots -47-247-34/2 


Product of the roots — (/2)2-72) -4 


Hence the required quadratic equation is x? = (sum of the 
roots) x + (Product of two roots) = 0 


>x -342x «420. 
8. (c) The given quadratic equation is 
ах? + (4a? - 3b)x -12ab =0 
=> ах? + 4ах - 3bx -12ab =0 
= ах(х + 4а) – 3ь(х+4а) = 0 
=> (ах -3b)(x + 4a) = 0 
эах-35-0огх-44а-0 


3b 
—x-—orx--4a 
a 


Thus, the two roots of the given quadratic equation are 


3b 
— 4a and —. 
a 
9. (a) The required quadratic equation is x? — (sum of the 
roots) x + (product of the roots) = 0 
—x!-6x-16-0. 
10. 


(c) The given quadratic equation is 
3х? – Sx + P=0 
Comparing with ax? + bx + c = 0, we get 
a=3,b=-5,c=P 


If the given quadratic equation has equal roots then its 
discriminant = 0 


>b 





4ас = 0 = (-5) – 4(3)(Р) =0 
= 25-12P=0>P == 


11. (d) Since a and В are the roots of the quadratic equation 
ах + bx +c = 0, 


гах ыг aget 
а а 


a? + f? = (а + By —2aB 


by c b 26 Р-2ас 
= 2-- 2 = 2 5 
а a а 


а а 





12. (b) Since o, В are the roots of the quadratic equation 
ах? +bx+c=0 


27752257 and ав == 
а c 


Now, a^ + f! = (0 + By -3af(a + B) 





-b° 3bc -b° +3abc 
= TE = 3 
а а а 
b(3ac – b?) 
= xr X 


13. (a) Since œ and В are the roots of the equation ах? + 
bx+c=0 


zaspe- apet 
a a 











Now, a UN a^ + В _ (a By -2ap 
BC а ap ap 
Gr: 1122 

а ааа 
с 
а а 
b^— 2ac 
а? b^— ас 
7 с 3 ac 
a 


14. (c) One root is 4/5 


So the other root is — 4/5 
Sum of the roots is = 0 
and product of the roots — (/5Х-45) ==5 


Required equation is x? — (sum of the roots)x + (product 
of the roots) = 0 


>x —5=0. 


15. (b) The equation x? — px + q = 0; р, q € R has no real 


root if 
B? « 44C 


=> (-р)? «41q4[-A-21B -—-p,C =q] 


> p! <44. 


16. (b) The given quadratic equation is x? + 5px + 16 = 0(1) 


17. 


18. 


19. 


Comparing it with ax? + bx + с = 0, we get a = 1, b= 
5р, с = 16 


If equation (1) has no real roots, then discriminant « 0 
= b!-4ac <0 => (5py -4(D(16) «0 
=> 25р? -64 «0— 25р? < 64 


> Е збы) 
д 25 d 25 


“(ile 


: 8 
=> either p- => 0 and p «0 


i » 8 апар < $ 

1.е., — тэ» 
Р 5 Т 5 

which is not possible 


8 
or, p-=<Oandp +=>0 





: 8 8. 
ie, p<- апар> Le., <p< 
5 5 
(b) We have 322 + 5z +k 
Herea=3,b=5,c=k 
D = b? - 4ac = 25 - 12k 
For equal linear factors to exist, D > 0 


ie, 25 — 12k 20 = 25 212k 


EE) 
12 


25 
Therefore, the set of real numbers < B gives the set of 


value of k for which the given quadratic polynomial can 
be factored into the product of real linear factors. 
(d) Putting x = 3, we get 
27 + 3(к = 1) +9 = 0 
ог 27 + 38-3 +9 = 0 
or 3k = -33 or k = —11. 


(a) The given quadratic equation is 3x? — 10x + 32 0 
Comparing with ax? + bx + c = 0, we get 
a=3,b=-10,c = 3 

10 


Sum of the roots = — бы — 
а 3 


20. 


21. 


22. 


23. 


24 


25 
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One root — 2 
3 


10 
= 1 
3 


The other root = —-—- 
3 3 


(с) x* + 7х2 + 16 = (xf + 8x7 + 16) – х2 
25 (х2+ 4y- x? 


= (x^ 4+ x)(x7+ 4- x) 








= (x^ x4 4)? — х+ 4). 








(d) x?- 7x +10 =0 & (x - 5)(х -2) 20 
х= 5, 2 

х2 — 10x + 16 =0 & (х – 8)(х – 2) = 0 
х= 8, 2 


Соттоп гоо! 18 2. 
(b Неге a = 1, b = р, с= 9 
The roots of the equation x? + px + 4 = 0 are equal if 





b? -4ac =0=> p! -4q20— p! =44. 








(d) х2 -6х+5=0 = (x-5)(x-1)20 


х= 5 ог1 


Also |х-3н2сх-3-2ог 
(х-3)=2 





»x-5o0rx-l 
^x! —6х +5 =0 and |х-З|= 2 are equivalent. 
. (а) Let the smaller part be x. Then the larger part = 16 
- x. Now 
2(16 - xy - x! 2164 > 2(256 + x? -32x) - x? 2164 
=> х? -64х+348 =0 
=> х? — 6x 58х + 348 =0 
=> x(x — 6) —58(x- 6) =0 
=> (x — 6)(x — 58) =0 


x = богх = 58 

But m = 58 is not possible, since sum of the two parts is 16 
x = 6, 2. other part = 10. 

. (b) The given equation is of the form 


ax? + bx +c =0 


Also, D= J9= 3 
So, roots are rational 
Hence, both the roots must be integers. 


26. (b) Given equation is 





2x- x = х- 2ex?- x- 2=0 
e(xDx-2)20 


х-201--1. 
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27. (d) log) (x? – бх + 45) = 2 
ex! - 6x+ 452 10 = 100 
«х? 6x- 55= 0 
e(x- 11)(х+ 5)= 0 
х= Шогх= - 5. 

28. (c) Comparing x? — 5x + 6 = 0 with 
ах? + bx+ c= 0 
а= 1,6=- 5, с= 6 

a+ p= 2- >= 9 
ap= шан 6 
а 


: 1 
Now, we are to form an equation whose roots are 


So the required equation is 


x? — (sum of roots)x + (Product of roots) = 0 


{1 | E | 

х + x+ . =0 

а В a В 

“(h(a 
ap ap. 


T 
6 











6x°— 5x+ l= 0. 


1 10 
29. (c) Given equation is: y+ —— 3" 
82 


х+ 4 
where Y= 
х- 4 





3y? -10y43-02 y-3 


х-4 х+4 1 
3 or, у 
х-4 х-4 3 








3х+12=х-4 ог, х+4=3х-12 
=> x=-8 or, x=8 


30. (c) For reciprocal roots, product of roots must be 1 


с : 
—-]ie,c-a 
a 


31. (a) Sum of the roots = 6 
One root = 3— 4/5 


the other root = 6- (3- 45)- 3-4/5 


Product of roots = (3— V5)(3+ 45) 
-9-5-4 


Jb b 
a p 


Hence the required equation is 
x? — (sum of the roots)x + (product of roots) = 0 
> xX -6x+4=0. 
32. (a) a + B =6 and За +28 = 20 
> 0-4, В = 2 
Product of the roots = k 
So, k= aB= 4x 2= 8. 
33. (a) Let, the two consecutive odd positive integers be 2x 
+ 1 and 2x + 3 where x is a whole number. 
Now, 
(2x + 1)? + (2x + 3)? = 290 





=> 4x°+4x4144x? +12х+9= 290 
=> 8х’ +16х-280=0 
> х’+2х-35=0 
> (х47)х-5)-0-»х-07,-5 
But, x = —7 is not possible, since —7 is not a whole number 
X5: 
34. (d) Let, the roots be œ and -а. Then, sum of roots = 0 
Also, roots being not equal, discriminant 20 


«4 20 and 4? -Apr #0 
p 


€ 4 = 0 and pr = 0. 
35. (a) Comparing x°- 2(1+ 3х)х-7(3-:25)-0 with 

ах, + bx+ c= 0, we get 

a-lb--2(3k)c- 7(3+ 2k) 

For equal roots D = b? - 4ac = 0 

2.4(1+ 3k) - Ax 1х 7(3+ 2k)= 0 

=> 401+)? +6k)-84-56k =0 

=> 36k? -32k -80 =0 

=> 9k-8k-20=0 


Нас 4/64- 4(9)(— 20) 











2х9 
8+ 784 8+ 28 
~ 18 18 
36 -20 _ -10 
718718 79^" 


36. (d) Let, & be а common root of the given equations. 


Then, æ? + 20 -3-0 and à? + За - k 20 








a? ciu xd 
2+9 -3«k 3-2 
So, genu dac > 


So, (9 -2k) = (Е – 3)? ог? -4k 20 
or, k(k— 4)= 0, sok= 4. 
37. (d) Given equation is: 27 – 3 . 2* x 2? + 32 =0 
or, 2% 12 x 25 +32 = 0 
=> y -12y+32=0, where 2" = y 
э(у-8ХУу-4)-0-»у-8,у-4 


2* =8 ог, 2* =4 





=> 2* =2? or, 2* = 22 
>x=3orx=2. 


38. (a) Let, the roots be 3a and 2a 


Then, 3a+ 2а= ae — 
12 60 


5 2 Ї 5 т? 
ra gm e 
72 60 72 3600 
a 3600х 5 
em = ——— 


72 


m = 4/250 = 54/10. 








= 250 


39. (c) "^ о, В are the roots of the equation 2x) -3x 41 
0 
3 
a+ p= = а 
8-2 (1) 
1 
and 08- 2 ...(2) 


We are to form а quadratic equation whose roots are 


is and Bs = sum of the roots 
a 


a В “+В (at y-2af 
В а ap Е ap 





=o {using (1) and (2)] 





P = Product of the roots 


B 


ER E E 
В a 


40. 


41. 
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Hence the required quadratic equation is x? — (sum of the 
roots)x + (Product of the roots) = 0 


> а. 
2 


=> 2x°-5x+2=0. 


(a) The given quadratic equation is 
3x? — 20x +17 = 0 (1) 

Compare with ax? + bx + с = 0, we get 
а-3,5 --20,с- 17 

The roots of (1) are given by 


—-bt4b-4ac 20+ 4/400- 4(3)(17) 


2a 2x3 





x 


20+ 4196 20+ 14 20-14 


? 


6 6 6 





Hence the roots of (1) are 7 and 1. So we have to form 
3 
an equation whose are ыг апа 1 
1 
3 
Sum of the roots = p 1= — 


Product of the roots — 2y 1- 2: 
17 17 


Hence, the required equation is 


02-20. Эзу эз быр 3- 0. 
17 17 
(а) 7 о, В are the roots of the equation x2 — 3x + Ê = 0 
a+ В= 3А .444(1) 
and аВ= X ...(2) 


Now, @ + В = : (given) 








> (a+ B -2aB -- 
— Ay -22 el Sal 
4 4 
ET даа, 
4 2 
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42. (b) * а, В are Фе roots of the equation 1 
46. (c) Put x- —— y 
ax’ + bx+ b= 0 x 








2 2 
1 1 
frg gif dup 2! [+ | =x + pa +4=у’ +4 
2 а х х х 


А А [P 2 "m в, E So, given equation becomes 
ow, = 
В Na Ya ор Na 3 3 
> y ЭГЭЭ Ч Аа 


1 
af fo = Оогх E 
d 2 











x x 








x? -1= 0 or 2х? -3x-2=0 


b b 
E P-o —x-tl ог(2х+1)(х-2)=0 


43. (c) Comparing x? — x + lwith ax? + bx + c we have orx- — l2 orx= 2. 
a=1,b=-l,c=1 


Here D = b? — 4ас Сар — 4(1) (1) 47. (а) « о, В are the roots of the equation x? — 8х + 1 = 0 

=| — = — mE b (= 8 
| 1-4 3 | | | PE E num C8 g 
Since D « 0, so the given expression has no proper linear a 1 
factor. 
4 с 
44. (c) Let, the breadth of the rectangular plot be x m. Then and оф- ТЕ k 

the length of rectangular plot = (x + 8) m 

Area = Length x Breadth = x(x + 8)m? But the area Now, o& + P= (a+ By - 2af 


of the plot is given to be 308 m? 
—40-(8y -2k 22k 224 k 212. 
x(x +8) = 308 => x? -8х-308-0 ® 


4 r г 2 2 Ш = 
x? +22x—14x—308=0 48. (a) The given equation is 3x^ + 2k + Dx -k- 5 = 0 





=> x(x + 22)-14(x -22) =0 Compare with ах? + bx c= 0, we get 
=> (x + 22)(x-14) =0 a= 3, b= 2k+ 1,с= -k- 5 
=>x=14,-22 = 2 
-. Sum of the roots = Эб, хасаа! 
But, x 2 —22 is not possible, since breath cannot be negative a 3 
с c -k-5 —(k+5) 
Hence the breadth of the rectangular plot = 14 m Length and Product of the roots = ЗЭЭР = 3 


of the rectangular plot = (14 + 8) ш = 22 m. 
Р 2 Sum of the roots = Product of the roots 
45. (d) Let, а, B be the roots of the equation x^ + Ах + 12 = 0 
a+ B = —k and aß =12 o k+) (UPS) И 
3 3 





Now (a- В) = (a+ BY - 4аВ —2k-k-5-1 


(Il) = &- 4(12) > = 49—К= +7. = к =4. 


1. (а) 
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(BASED ом Memory) 





a? + 4b? + 4b — Дар – 2a – 8 
= а? + 4b? — 4ab — 2a + 4b – 8 








= (a - 2b)? – 2(a — 2b) – 8 


Let, (a - 2b) = x 


2. (c) 


3. (d) 


On 


— 


4. (d) 


The given expression = x? — 2x — 8 


x? 4х + 2x – 8 


x(x — 4) + 2(х - 4) 
(x — 4) (x + 2) 
= (a — 2b — 4) (а 


х = 30 +30 + 30+. 


squaring both sides, we have 


x =30+ 430-504 Во 

х -30-хє»х -х-30=0 
х?—бх+5х-30=0 

х(х — 6) + 5(х—6)=0 

(x — 6)(х+ 5) =0 


x = 6 because x + —5 


squaring both sides, we have 


264464464464 


х2 =64+x 

x’ —x-6=0 

х? -3х+2х-6=0 
х(х- 3) +2(х-3) = 0 
=> (х+2)(х-3) = 0 





2b + 2) 











ууу} 


ы 


10:04 


x — 3 and x # —2 because numbers are positive. 


Let, the two natural consecutive odd numbers be п 


and (n + 2) 


Now, according to the question, 


n^ +(п +2) 2394 
n^ +n? +4+4п = 394 
2n? + 4п - 390 20 


> 
> 
> 
=> п?+2п-195=0 


> п? 415п-13п-195-0 

=> п(и+15)-13(и +15) 20 

=> (п-13)(и +15) =0 

=> n-l3andnz-15 

numbers are 13 and 15. 

the sum of the numbers = 13 + 15 = 28 


Quicker Approach: 


By mental operation, 132 + 15? = 169 + 225 = 394 
Required sum = 13 + 15 = 28 


5. (c) I. 62 + 41x + 63 20 


or, 6x? + 27x + 14x + 63 = 0 
or, 3x(2x + 9) + 7(2х + 9) = 0 
or, (3x + 7)(2х + 9) = 0 


П. 4у2 + 8y + 3-0 
or, 4y? + бу + 2y +3 = 0 
or, 2у(2у + 3) + IQy + 3) 
or, (2у + DQy + 3) 


Hence, x < y 


. (© Lx? + 10x + 24 = 0 


or, х2 + бх +4x + 24 = 0 
or, x(x + 6) + 4(х + 6) = 0 
ог, (х + 4)(х + 6) = 0 

x = —4, —6 

II. 4? - 17у + 18 = 0 
or, 45?- 9y- 8y + 18-0 
ог, 4у(у = 2) – 9 – 2) = 0 
ог, (4у- 9)(у – 2) = 0 


9 
=2,2 
PU 


Hence, x < y 


. (© Т. 2432 + 38x + 15 = 0 


or, 24x? + 20x + 18x + 15 = 0 
or, 4x(6x + 5) + 3(6x + 5) = 0 
or, (4x + 3)(6x + 5) = 0 
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10. 


П. 12? + 28у+ 15 = 0 
or, 125? + 18y + 10y + 15 = 0 
ог, 6у(2у + 3) + 5(2у + 3) = 0 
ог, (6y + 5)(2у + 3) = 0 


Hence, х > y 


. (d) I. 32- 20x — 32 = 0 


or, 3х2 – 12x - 8x - 32 = 0 
or, 3x(x - 4) - 8x - 4) = 0 
ог, (3x — 8)(х – 4) = 0 


П. 25? - 3y - 20 = 0 
or, 232 – 8y + 5у – 20 = 0 
ог, 2у(у — 4) + 5(у – 4) = 0 
ог, (2у + 5)(у – 4) = 0 
5 


=4,-^ 
2 


Hence no relationship can be established. 


. ( I. x= 20x + 91 20 


or, x?- 13х - 7x + 91 2 0 
or, x(x — 13) - 7(x -13) = 0 
or, (х - 7)(х – 13) = 0 

=> х= 13,7 





П. y? - 32у + 247 = 0 
or jy?- 19у – 13у + 247 = 0 
ог, у(у — 19) - 13(у - 19) = 0 
ог, (у- 13)(у = 19) = 0 
> у= 13, 19 





Hence, x < y 
(a) І. x? - 24x + 144 = 0 
or, x?- 12х - 12x + 144 = 0 
or, x(x — 12) - 12(х - 12) = 0 
ог, (x- 12)? = 0 

x = 12 

П. y? - 26y + 169 = 0 

or у? – By - By + 169 = 0 
or, у(у = 13) – 13(y - 13) = 0 
or, (у- 13)? = 0 

у = 13 





Hence, x < у 


11. 


12. 


13. 


14. 


(d) І. 2x? + 3x - 20 = 0 
or, 2x? + 8x – 5x – 20 = 0 
ог, 2х(х + 4) - 5(х +4) = 0 
or, (2x — 5)(х +4) = 0 


or, жез гу 
2 


П. 2)? + 19у + 44 = 0 
or, 2у2 + Пу + 8y + 44 = 0 


ог, 2у(2у + 11) + 42y + 11) = 0 
ог, (у + 4)(2у + 11) = 0 
11 
--4,--- 
4 2, 


Hence, х > у 

(е) І. 6x? + 77x + 121 = 0 

or, 6x? + 66x + 11х + 121 = 0 
or, бх(х + 11) + 11(х+ 11) = 0 
ог, (6x + 11)(х + 1) = 0 


ог, син 
6 
П. 2-9 - 22 = 0 
or, y+ Пу-2у-22=0 
or, y + 11) -20 + 11) 
ог, (у = 2)(у + 11) =0 
or, у= 2, –11 





Hence, no relationship can be established between x and 
y. 
(b) I. x2- 6x =7 
or, xl-6x-720 
ог, х2- 7х +х-7= 0 
ог, x(x — 7) + (х - 7) = 0 
ог, (х + (х= 7) = 0 
or, x =-l, 7 

П. 2,2 + 13у + 15 = 0 
ог, 2y? + 10у + 3у + 15 = 0 
ог, 2у(у + 5) + 3(у + 5) = 0 
ог, (2у + 3)(у + 5) = 0 





ог y=-—,-5 


Непсе, х > у 

(d) I. 192 - 7x +1 = 0 

or, 10x?- 5x - 2x +1=0 
or, 5х(2х-1-102х-1-0 
ог, (5х – D2x-120 


or, x= 


П. 35у2 – 12у +1 = 0 
or, 35у2 7р + 5у +1 = 0 
ог, 7у(5у = 1) = 05у = 1) = 0 
ог, (7у = 1)(5у - 1) = 0 





ог, == 


Hence, x > y 

15. (d) I. х2 — 19x + 84 = 0 
=> xX- 7х – 12x + 84 = 0 
=> (х – 7)(х – 12) = 0 
о) 
П. y? — 25у + 156 = 0 
> y- 13у – 12у + 156 = 0 
=> (у = 13)(у = 12) = 0 
=> у =102, 13 

х < у 

16. (b) I. x? — 468 = 1729 

> хі = 2197 


> х= 13 


П. y? — 1733 + 1564 








> y = 169 
=> у= +13 
х2 у 
9 19 
17. (© L et = Vx 39419 = Jxx x => х =28 
Ух Xx 
11/2 
п. yate =0= y dy - x14)? 20 


Фу 


= yl? = 2 x 14)!!? 
эу-2х14-028 
х= у 
18. (a) 1. J784x +1234 – 1486 
= 784x = 252 


= 28х = 252 
> х= 9 


П. J1089y + 2081 = 2345 
= 33у = 264 
> у= 8 
х> у 


19. 


20. 


21. 


22. 


Quadratic Equations 


CN ue о 


Ух vx 
= 12—23 = 54 x x x 
“ЗӨ 
5 
y Sy 1 
12 12 y 
5(5-5)-5 
"pia y 
=) 
712 
—12 
= у=—=-3 
wr" 
х»у 


(е) 4х + 7у = 209 
12x — 14y = -38 
Multiplying (1) by (2): 
8х + 14у = 418 (3) 
Adding (2) and (3): 
20x = 380 => x=19 
Substituting the value of x in (1), we get 











76 + Ty = 209 
> 7у= 133 > у=19 
x=y 


(а) I. 17x? + 48x - 9 = 0 
=> 17x7+ 51х -3x-9=0 
=> 17х(х + 3) – 3(х +3) =0 
=> (17х- 3)(х +3) =0 





> е m 
17 
П. 132 - 32y + 12 = 0 
=> 13y? – 26y – бу + 12 =0 
=> 13у(у = 2) – 6(у – 2) = 0 
=> (13у – 6)(у = 2) = 0 





> цаст 
x<y 

(b) I. 1624 20x + 6 = 0 

= 16x7+ 12x + 8х+6=0 

= 4x(4x + 3) + 2(4x + 3) = 0 

=> (4x + 2)(4x + 3) = 0 


28.17 


4401) 
0) 
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П. 102 + 38y + 24 = 0 26. © L x x 13 =x? x 247 
=> 10y? + 30у + 8y + 24 = 0 
У ue x 247 
=> 10y(y*3)-8(y + 3) = 0 > Иа. 
X 
=> (10у + 8)(у +3) = 0 х=19 
4 
> П.у! x 14 = 249 + y?? 
х> у асг 
5 — yu са 
23. (© I. 852-6х-5-0 14 


2 E -s I 22 
=> 8x^-10x—-4x—-5z20 > yxy =21 


= 2x(4x + 5) - (4x + 5) = 0 

















y=21 
=> (2x - 1)(4х + 5) = 0 
1 5 Clearly, x < y 
= Xe 
2.25 2. (а DA PAIS 
П. 125? - 22у + 8 = 0 md FN 
=> 12 - 16у – 6у+8 = 0 
> 4у(3у – 4) – 2(3у – 4) = 0 р 48 12 7 
= (4y — 2)(3у – 4) = 0 aa 
xt ж? 
а Е 
EDT 48-12 7 
> 4 =х 
ху x7 


24. (d) I. 18х2 + 18x +4 =0 
=> 18x74+ 12x + 6х+4=0 36 =x! 
=> 6x(3x + 2) + 2(3х + 2) = 0 



































x = 36 =+6 
=> (бх + 2)(3х + 2) = 0 
1 2 П. у? + 783 = 999 
т ae 
> y=999-783 © y=216 

П. 12y? + 29у + 14 = 0 ло y-24216x6 

=> 125??421y + 8y + 14 = 0 

> 3y(4y +7) + 2(4y * 7) = 0 Салур 

= (3у + 2)(4 +7 =6 28. (с) I. J500x + 4/402 =0 

3: 29 
= yen = 500x = -4/402 
x2y ax (56 Ын 09 
25. (b) I. x? — Их + 24 = 0 
2 | 2 

=> x – 8х – 3х + 24 = 0 п. 360) 4 (200)? =0 

> x(x – 8) – 3(х – 8) = 0 

> (х – 3)(х – 8) = 0 => w360y --200 

x =3 ог, 8 
oye Они 
И. 252 -9y 49-0 \ 360 


2 





=> 2y – 3у – 6у+9 = 0 
=> yQ2y – 3) – 3(2у – 3) = 0 В 
> Dy 3)9 —3) 0 29. (c) I. (17) + 144 + 18 = x 


Clearly, x < y 








ucc on zs deg адал 
2 18 


х> у х= 289 +8 = 297 


30. 


31. 


32. 


33. 


П. 26» – 18 x 21-2 y 


> yz26 -18x21 
y 2676 —378 = 298 
Clearly, x < y 
(b) І. 162 + 20x + 6 = 0 
=> 8:2 + 105 +3 = 0 
=> (4х + 3)(2х + 1) = 0 
3 1 


х=-— ог, - 


4 2 

П. 105? + 38y + 24 = 0 
=> 5y + 19у + 12 = 0 
(у + 3(5y + 4) = 0 











4 
=-3 ог, -- 
d 5 


Hence, х> y 


(d) І. 18x? + 18x + 420 
=> 9?2r9x 42-20 
=> (3х + 2)(3х +1) = 0 
2 1 
х---01,/-- 
3 3 
П. 12) + 29у + 14 = 0 
=> (3у + 2)(4у + 7) = 0 
2 7 


=-— or, -— 
aa 4 














Hence, x > y 

(с) I. 8х2 + 6x —5 = 0 

=> (4х + 5) Qx-1)=0 
5 1 





IL. 1252 – 22у + 8 = 0 
> 6y - Пу+4=0 
=> (2-0 (3у –- 4) = 0 


2122 
аг 








Hence, x € y 


(a) І. 17x? + 48x - 9 = 0 
=> (x + 3)(17х – 3) = 0 





=> x=-3or, 
17 


П. 132 – 32y + 12 = 0 
> (у – 2)(13у – 6) = 0 





6 
-201,-- 
4 13 


Непсе, х <у 


Quadratic Equations 


34. (e) 1. 4x + 7y = 209 


35. 


36. 


37. 


38. 


39. 


40. 


II. 12x - 14у = 38 


Now, (1) x 2 + (2), we have 


12x — 14y = -38 


8х + 14y = 418 
ог, 20х = 380 
380 
x =—=19 
20 


Now, putting the value of x = 19 in equation (1), 


We have, 
4х 19 + 7y = 209 


or, 7y = 209 — 76 = 133 


Hence, x = y 


(a) x = +2, у2+6у+9=0 
P RUN 
3 3 
| | 
3 3 
(D x-7x41220 y?+y-12=0 
P d P db 
= 43 Е. 
| | | | 
4 1 -4 3 


(d) I. х=+4/729 =+27 M. 


(e) I. x* = 398 + 227 = 625 
Е xS 


II. y? = (346 – 321) = 25 





=> == 


(с) І. 2х2+ Их+ 14 =0 


fore 
7 4 
| | 
22 v 
2 2 
| | 
-7 
o^ уар 


(b) I. х7-1-0 


or, x =1 


on х-Ф/-41 


у=27 


П. 4y?+12y+9=0 


Жо: 

6 6 

| | 
27 6 
4 4 
| | 
3. 28 
2 2 
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П. y’ +4y+3=0 42. (с) х = 1000 =10, у = 331 =11 
or, У+у+3у+3=0 и х<у 


соет 43. (a) Solving these two linear equations, we get х = 5, у = 3. 





on (у+3)(у+1)=0 A xy 


or, y--3or –1 
| 44. (е) І. 2x? +11х+12=0 
ПУ 


2 = 
41. (d) I. х2-7х-12-0 ог, 2х +8х+3х+12=0 


ог, х2 -4х-3х+12=0 ог, 2х(х+4)+3(х+4)=0 


= 


ог, x(x-4)-3(x-4)-0 ог, (2х+3)(х+4)=0 


ог, (х-3)(х-4)=0 КЕИ 
ог, х= 3 ог, 4 2 


2 —-— 
П. У -12y 432-0 П. 5j +27 410-0 





on у?-8у-4у432-0 or, Sy? +25у+2у+10=0 
or, у(у-8)-4(у-8)=0 or, 5(у+5)+2(у+5)=0 
or, (у-4)(у-8)=0 or, (5+2)(y+5)=0 

or, y=4or,8 2 

S XS Pocos 


Progression 








INTRODUCTION 


In this chapter, we shall be concerned with the study 
of sequences, 1.е., special types of functions whose 
domain is the set N of natural numbers. We shall study 
particular types of sequences called arithmetic sequences, 
geometric sequences and harmonic sequences and also 
their corresponding series. 

Premiums on life insurance, fixed deposits in a 
bank, loan instalments payments, disintegration or decay 
of radioactive materials and the like are some of the 
examples where the concept of sequence and series 18 
used. 


SEQUENCE 


A sequence is a function whose domain 18 the set N of 
natural numbers and range, a subset of real numbers or 
complex numbers. 

A sequence whose range 18 a subset of real numbers 
Is called a real sequence. Since we shall be dealing with 
real sequences only, we shall use the term ‘sequence’ to 
denote a ‘real sequence’. 


Notation 

The different terms of a sequence are usually denoted 
by а, а, a,, ... or by t, b, b, .... The subscript (always 
a natural number) denotes the position of the term in 
the sequence. The number occurring at the nth place 
of a sequence, i.e., ¢ is called the general term of the 
sequence. 


Note: 

A sequence is said to be finite or infinite (according as 
finite or infinite number of terms it has.) 
PROGRESSIONS 


If the terms of a sequence follow certain pattern, then 
the sequence is called a progression. 
Illustration 1: 


(i) 3, 5, 7, 9, ..., 21. 


Consider the following sequences: 


(4)8,5,2,—1,—4,... 
(iii) 2, 6, 18, 54, ..., 1458. 


(iv)l, =, =, =, .. 


(v) 1, 4, 9, 16, ... 


We observe that each term (except the first) in (1) 
is formed by adding 2 to the preceding term; each term 
in (ii) is formed by subtracting 3 from the preceding 
term; each term in (iii) is formed by multiplying the 
preceding term by 3; each term in (iv) is formed by 
dividing the preceding term by 2; each term in (v) is 
formed by squaring the next natural number. Thus, each 
of (i) to (v) is a progression. Moreover, (i) and (iii) are 
finite sequences, whereas (ii), (iv) and (v) are infinite 
sequences. 

However, to define a sequence we need not always 
have an explicit formula for the nth term. For example, 
for the infinite sequence 2, 3, 5, 7, 11, 13, 17, ... of all 
positive prime numbers, we may not be able to give an 
explicit formula for the nth term. 


SERIES 


By adding or subtracting the terms of a sequence, we 
obtain a series. A series is finite or infinite according 
as the number of terms in the corresponding sequence 
Is finite or infinite. 


Illustration 2: The following are the series corresponding 
to the sequences, in illustration 1. 

0 3+5+7+9 +... +21. 

(1)8+5+2+ (- 1) +... 

(ш)2+6 + 18 + 54 +... + 1458. 

: 1 1 1 

Qo ме TES Be: 

(У)1+4+9+ 16+... 
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ARITHMETIC PROGRESSION (A.P.) 


A sequence whose terms increase or decrease by a fixed 
number is called an arithmetic progression. The fixed 
number is called the common difference of the A.P. 

In an A.P., we usually denote the first term by a, 
the common difference by d and the nth term by t, 
Clearly, d = t, — t, ,. Thus, an A.P. can be written аз 

a,actd,a + 24, ..,a * (n — Па, .. 

Illustration 3: Consider the series: 1, 3, 5, 7, 9, ... 

Here, 2nd term — Ist term = 3rd term — 2nd term 
= 4th term — 3rd term =... = 2. 

Hence 1, 3, 5, 7, ... are in A.P. whose first term is 
] and common difference is 2. 
Illustration 4: The series: 5, 3, 1, —1, -3, —5, -7, ... is 
in A.P. whose first term is 5 and common difference is —2. 


Notes: 
e А sequence 1, f, b, tp ... will be in A.P. if 
аа ey ho ty 


= constant, for n > 2. 

e Three numbers a, b, c are in A.P. if and only if b 
— a = с — b, i.e., if and only if a + c = 2b. 

e Any three numbers in an A.P. can be taken as a — d, 
а, а + d. Any four numbers in ап A.P. can be taken 
asa — 3d, а — d, a + d and а + 3d. 

Similarly, five numbers in an A.P. can be taken as 
a—2d,a-—d,a,a + d and a + 2d. 






GENERAL TERM OF AN A.P. 





Let a be the first term and d be the common 
difference of an A.P. Then, the A.P. is a, a + d, a 
+ 2d, а + 3d,... . We also observe that, 
t the first term, is a = a + (1 — 1) d; 
t,, the second term, is a + d = a + (2 – 1) d; 
t,, the third term, is a + 2d = a + (3 – 1) d; 
t, the fourth term, is а + 3d = a + (4 – 1) 4; 
t» the nth term, is a + (n — 1) d. 
Thus, the formula, £, = a + (n — 1) d gives 
the general term of an A.P. 


Notes: 


* If an A.P. has n terms, then the nth term is 
called the /ast term of A.P. and it is denoted 
by l. Therefore, / = а + (n — 1) d. 

* [fais the first term and d the common difference 
of an A.P. having т terms, then nth term from 
the end 15 (m — n + 1)th term from the beginning. 

nth term from the end = а + (m — n) d. 








Illustration 5: А sequence < ¢,> is given by the 
formula ¢, = 10 — Зи. Prove that it is an A.P. 
Solution: We have, 
1-10-3п => 1,,,210—-3(n* 1) 2 7 – 3n. 
1-Е = 0-320 - (10-30 = 3, 
Which is independent of и and hence a constant. 
Therefore, the given sequence < f, > is an A.P. 
Illustration 6: Find the nth term and 19th term of the 
sequence 5,2, — 1, — 4, .... 
Solution: Clearly, the given sequence is an A.P. with 
а = 5 and d = -3. 
t =а+ (п- 1) а= 5 + (п - 1) (-3) = -3n 





+ 8. 
For the 19th term, putting n = 19, we get 1, = 
-319-8--409. 


Sum of n terms of ап А.Р. 


The sum of n terms of an A.P. with first term ‘a’ 


and common difference ‘d’ is given by 


5,= 5a + (n - Dd] 


Note: 


e If S, is the sum of n terms of ап A.P. whose first 
term is ‘a’ and last term is /, then 


n 
5 = = (а +1). 
к= „ей 


e If common difference d, number of terms n and the 
last term /, are given then 


$,- 5D - (0-04) 
е і, = 5, z S, = 


m 
Illustration 7: Find the sum of the series 
.5 + .51 +.52 +... to 100 terms. 


Solution: The given series is ап A.P. with first term, 
а = .5 and common difference, d =.51 —.5 =.01. 


Sum of 100 terms 
- p x-5 + (100 — 1) x .01] 
= 50 (1 + 99 x .01) = 50 (1 + .99) 
= 50 x 1.99 = 99.5. 
Illustration 8: Find the sum of 20 terms of an A.P., 


whose first term is 3 and the last term is 57. 
Solution: We have, = 3, 1 = 57, n = 20. 


20 
5,= 5 (aD, > = 7G +57) = 600. 


Hence, the sum of 20 terms 18 600. 


GEOMETRIC PROGRESSION 


A sequence (finite or infinite) of non-zero numbers in 
which every term, except the first one, bears a constant 
ratio with its preceding term, is called a geometric 
progression, abbreviated as G.P. 
Illustration 9: The sequences given below: 

(1) 2, 4, 8, 16, 32, ... 

(1) 3, —6, 12, —24, 48, ... 

(15-52 бы 
4 12 36 108 324 
QD RT 

5 30 180 1080 6480 
(v) x, x, №, x4, х, ... (where x is any fixed real 
number), 








are all geometric progressions. The ratio of any term 
in (1) to the preceding term is 2. The corresponding 
1 1 
ratios in (ii), (iii), (iv) and (v) are - 2, gii and 
x respectively. The ratio of any term of a G.P. to the 
preceding term is called the common ratio of the G.P. 
Thus, in the above examples, the common ratios are 


2,—2, 5, 5 and x respectively. 


Note: 


In a G.P., any term may be obtained by multiplying 
the preceding term by the common ratio of the G.P. 
Therefore, if any one term and the common ratio of a 
С.Р. be known, any term can be written out, i.e., the 
G.P. is then completely known. 

In particular, if the first term and the common ratio 
are known, the G.P. 18 completely known. The first term 
and the common ratio of a G.P. are generally denoted 
by a and r, respectively. 






GENERAL TERM OF A G.P. 


Let, a be the first term and r ( 0) be the common 
ratio of a С.Р. Let /,, Е, b, ... ‚ t, denote Ist, 2nd, 
3rd, ... , nth terms, respectively. Then, we have 

Peet Pe а 
On multiplying these, we get 

ae -1 = -1. 

DL tod c Р чао: t, o pel 
f, = a. 








ES 


General term = t, = ar". 
Thus, if a is the first term and r the common ratio 
of a G.P. then the G.P. is a, ar, аг, ..., ar"! or a, 
аг, ar’, ... according as it is fnite or infinite. 
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Cor. If the last term of a С.Р. consisting of n terms 
is denoted by J, then / = ar" 7. 


Notes: 


* [f a is the first term and r the common ratio 
of a finite G.P. consisting of m terms, then the 
nth term from the end is given by аг" ". 

The nth term from the end of a G.P. with the 
last term / and common ratio r is l/r” 7. 

Three numbers in G.P. can be taken as a/r, a, 
ar; four numbers in G.P. can be taken as a/r^, 
alr, ar, ar^; five numbers in С.Р. can be taken 
as а/г, alr, a, ar, ar’, and so on... 

Three numbers a, b, c are in G.P. if and only if 
bla = clb, i.e., if and only if Ё? = ac. 








Illustration 10: Find the nth term and 12th term of 
the sequence —6, 18, —54, .... 


Solution: The given sequence is а С.Р. with a = —6 
and r = -3. 
t, = а" = (-6) (-3) "7! = (—1)"- 6-377 


For the 12th term, putting и = 12, we get 
ta = (6: 3" = 


2-3, 





Sum of n terms of a С.Р. 


The sum of first n terms of a G.P. with first term 


| л. "o 
a and common ratio r is given by 5, = ncn 
p 
Notes: 
(i) When r = 1 


5 =а+а +... up to n terms = na 
(ii) It Z is the last term of the G.P., then 
Їг-а 


$ 
n r-a 





rl 
Sum of an infinite С.Р. when | г | < I 
The sum of an infinite G.P. with first term a and 


: . a ; 
common ratio r is 5 = ia when | r | < 1, i.e., 
—1<г<1, @ 








Find Фе sum of 8 terms and n terms 
-3, 1, -1/3, .... 
Solution: The given sequence is а С.Р. with а = 9 and 


Illustration 11: 
of the sequence 9, 


г=--. 
3 

We know that 

1-(-1/3)8 1-1/3 2 1 

o a 

1— (-V3) 4/3 4 3 





29.4 Chapter 29 


< 273'-1 16561-1 6560 1640 
4-357 4 132 4x243 243. 
1-(-1/3)" — 3 Ї--(-21 87 
1 - (-1/3) 43 `` 











Also, 5 = 9 


_ 273" - (-1)"_3"-С1" 
4 3" 43735 /— 


Find the sum of the infinite sequence 





Illustration 12: 


ЕЕ Е 
7 49 
Solution: The given sequence is а С.Р. with а = 7 and 
r=-—,so|r|= ZEE 
7 








СИЕ GNE ПЕ D 
1-(-1) 8/7 8 l-r 


HARMONIC PROGRESSION 


A sequence of non-zero numbers а, а„ ,, ... is said to 
be a harmonic progression (abbreviated as H.P.) if the 


sequence LN EUN ... Is ап A.P. 
a a, а; 
: 11 I : 
Illustration 13: The sequence 1, -,-,--, ... is a 
4 7 10 


H.P. The sequence obtained by taking reciprocals of 
its corresponding terms, 1.e., 1, 4, 7, 10, ... is ап А.Р. 


A general H.P. is 2-3 l 





a aid a+2d 






nth term of an Н.Р. 
nth term of H.P. 
1 
7 nth term of the corresponding А.Р. 








Notes: 
* Three numbers a, b, c are in H.P. if and only 
if S: 19 i are in А.Р,, 1.е., 
a с 
1 1 1 2 
—+-=2-- o pe, 
а с Ь а+с 


* No term of H.P. can be zero. 

* There is no general formula for finding the sum 
to n terms of H.P. 

* Reciprocals of terms of H.P. are in A.P. and 
then properties of A.P. can be used. 








Illustration 14: Find the 100th of the squence 


1-1 
Solution: The sequence 1, =, =, =, ... 
357 
Corresponding А.Р. is 1, 3, 5, 7, ... 


Now, for the corresponding A.P., first term а = 1, 


d - 2. 
100th term of the corresponding А.Р. 
= a + (100 ~ Па 


= 1 + (100 — 1) 2 = 199 

Hence, the 100th term of the given sequence 
ES 

199 ` 


Some Special Sequences 


1. The sum of first n natural numbers 
п(п +1) 
2 
2. The sum of squares of first n natural numbers Ул 
n(n +1) (2n +1) 


їл-1424434.35 +и = 


2 


= 12+ 22 +32 +... + и? = 


6 
3. The sum of cubes of first n natural numbers Уи? = 
2 
PDe24.3-..-4mc- [sein 
Te 5 : 


Note: 
If nth term of a sequences 18 
T, = ат? + b? + сп + d 
then the sum of n terms is given by 
S = УТ = ain? + БУл? + сУп + Xd, 
which сап be evaluated using the above results. 
Illustration 15: Find 22 + 42 + 6? +... + (2ny. 
Solution: nth term of the given series is (2n). Then, 
Т = An’. 
4n(n +1) 2n +1) 
6 
s= 2п(п +1) (2п +1) | 
3 3 


8 =4У т = 


Illustration 16: Sum the series 1° +(12+ 22) +(12+22+3°) 
+... to n terms. 


Solution: Here, Т = (1° + 22 + 3 +... m) 


п(п +1) (2п +1) 
6 

|| n(2m + Зп +1) 

6 


= Хи? = 
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x ln'(n*1* , 1n(n*D)Qn1) , 1 n(n*1) 
3 4 2 6 6 2 
ный 
12 
= AUD +3л +2) 
= 1 (n +1) (n + 2) 


=; @ +1 (8642) 





Exercise- | 





. Determine 25th term of an A.P. whose 9th term is 


—6 and common difference is 2, 


(а) 16 (0) 18 
(с) 12 (4) 14 
. Which term of Фе A.P. 5, 13, 21, ... is 181? 
(a) 21st (b) 22nd 
(c) 23rd (d) 24th 
. Find the nth term of the series: 
1 n+l 2-1 
—+—+—— + 
n n n 
2 2-2 
(а) 34+n +n (b) 1-07-10 
п п 
2+1? -n 
(c) ——— (d) None of these 


n 
. If the pth term of an A.P. is q and the qth term is 
р, then its rth term is: 
(ajpt+q-r 
()r+q+p 


5 
. Determine k so that Z, k and 27 are the three 


(bp-q-r 
(d) None of these 


consecutive terms of an A.P. 


16 14 
16 b) 14 
(a) a (b) 2 
(с) 12 (d) 18 
33 33 


. Determine k, so that k + 2, 4k — 6 and 3k — 2 are 
three consecutive terms of an A.P. 

(a) 5 (b) 7 

(c) 9 (d) 3 


7. 


The ratio of the 7th to the 3rd term of an A.P. is 
12:5. Find the ratio of 13th to the 4th term. 

(a) 8:5 (b) 9:4 

(c) 7:3 (d) 10:3 


. If 7 times the 7th term of an A.P. is equal to 11 times 


its 11th term, then the 18th term of the A.P. is: 
(a) 1 (b) 2 
(c) 0 (d) 3 


. The 4th term of an A.P. is equal to 3 times the 


first term and the seventh term exceeds twice the 
third term by 1. Find the first term and the common 
difference. 
(а) 3, 2 
(c) 7, 3 


(b) 5,2 
(d) 9, 3 


. If the 9th term of an A.P. is 99 and 99th term is 9, 


find 108th term. 
(a) 0 
(c) 4 


(b) 2 
(d) 6 


. If the pth, qth and rth terms of an A.P. are a, b, c, 


respectively, find the value of: 
a(q — r) + b(r = p) + сір - q) 
(a) 2 (b) 1 
(c) 0 (d) 3 


. A body falls 16 m in the first second of its motion, 


48 m in the second, 80 m in the third, 112 m in the 
fourth and so on. How far does it fall during the 
11th second of its motion? 

(a) 338 m (b) 340 m 

(c) 334 т (4) 336 т 
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13. А ball rolling up ап incline covers 36 meters during 
the first second, 32 m during the second, 28 m during 
the next and so on. How much distance will it travel 
during the 8th second? 

(a) 8m (b) 6 m 
(c) 7 m (d) 9 m 

14. Determine the sum of the first 35 terms of an A.P. 
if t, = 2 and Е = 22. 

(a) 2510 (b) 2310 
(c) 2710 (d) 2910 

15. If the 5th and the 12th terms of an A.P. are 30 and 

65, respectively, then what is the sum of the first 


20 terms? 
(a) 1175 (b) 1250 
(c) 1150 (d) 1350 


16. If the 12th term of an A.P. 15-13 and the sum of 
the first four terms 18 24, then what 18 the sum of 
the first 10 terms? 

(a) 0 (b) 2 
(c) 1 (d) 4 

17. The sum of a series in A.P. is 525. Its first term 18 
3 and last term is 39. Find the common difference. 
(a) 3/2 (b) 3/3 
(c) 2/3 (d) 1/3 

18. Find the common difference of an A.P. whose first 
term is 100 and the sum of whose first six terms is 
five times the sum of the next six terms. 

(a) —15 (b) -10 
(c) —20 (d) —5 

19. How many terms are there in an A.P. whose first 
and fifth terms are —14 and 2, respectively and the 
sum of terms is 40? 

(a) 15 (b) 5 
(c) 10 (d) 20 

20. Sum the series 

51+ 50 + 49 +... + 21 


(а) 1116 (0) 1122 
(с) 1128 (4) 1124 
21. The sum of p terms of an A.P. is 3p? + 4p. Find the 
nth term. 
(а) 5n +2 (b) 6n + 1 
(c) 8n + 3 (d) 7n 3 


22. How many terms of the A.P. 1, 4, 7, ... are needed 
to give the sum 715? 
(a) 33 (b) 22 
(c) 24 (d) 27 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Find the sum of the first hundred even natural numbers 
divisible by 5. 

(a) 50575 (b) 50560 

(c) 50500 (d) 50505 

Find the sum of all integers between 50 and 500 
which are divisible by 7. 

(a) 17966 (b) 1177996 

(c) 17766 (d) 17696 

Find the sum of the numbers of three digits divisible 
by 7. 

(a) 70334 (b) 70338 

(c) 70336 (d) 70332 

Find the sum of all odd numbers of four digits which 
are divisible by 9. 





(a) 2754000 (b) 2754004 

(c) 2754008 (d) 2754000 
Which term of the geometric sequence 
11 1 ? 1 

—,—,——, ee 15 ? 

39 27 19683 

(a) 9 (b) 7 

(c) 11 (d) 13 


Find the 10th term of the geometric series 5 + 25 
+ 125 +... 


(a) 5° (b) 5° 
(c) 5" (d) 5* 
Write down the 20th term of the G.P. 1, —1, 1, 


(a) 1 (b) -1 
(с) + 1 (d) None of these 


Write down the 5th term of the series oH S 
(a) 6 (b) 8 

(c) 4 (d) 10 

The 5th term of a G.P. is 2, find the product of first 
9 terms. 


(a) 508 (b) 512 
(c) 504 (d) 516 
What term of progression 
18, —12, 8, ... is 22, 

729 
(а) 15 (b) 18 
(c) 9 (4) 12 


The 3rd term of a С.Р. 1s the square of the first term. 
If the second term is 8, determine the 6th term. 
(a) 136 (b) 132 

(c) 128 (d) 124 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


If 4th and 8th terms of a С.Р. are 24 and 384, respectively, 
then find out the first term and common ratio. 
(a) 2, 3 (b) 5, 3 
(c) 3, 2 (d) None of these 
The first term of a G.P. is 1. The sum of the third and 
fifth terms is 90. Find the common ratio of the G.P. 
(a) 2, —3 (b) 3, -3 
(c) 1, -3 (4) 5, -3 

2 7 2 
For what value of x, the numbers —— , x, — — are in 
G.P.? 7 2 


(a) 1, —2 (b) 1, —3 
(c) 1,-5 (d) 1, -1 
A person has two parents (father and mother), four 


grandparents, eight great grandparents and so on. 
Find the number of ancestors the person has up to 
the 10th generation. 


(a) 1028 (b) 1024 

(c) 1030 (d) 1026 

In a ОР, the first term 18 7, the last term 448 and 
the sum 889. Find the common ratio. 

(a) 4 (b) 6 

(c) 8 (d) 2 

The sum of first three terms of a G.P. is to the sum 


of first six terms is 125:152. Find the common ratio 
of G.P. 


@ = OR 

© @ - 

Evaluate У (2437) 

@ 2+ 2G" -D © 11+ 5G"=1) 


3 
(c) 22 + 57 -1) (d) None of these 
The sum of the first two terms of a G.P. is 36 and 
the product of the first and the third terms is 9 
times the second term, then find the sum of the 
first 8 terms. 


3480 3280 

(a) —— b) — 
81 81 

3680 3880 

с) —— d) —— 
ET rd 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 
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The common ratio of a G.P. is — i and the sum to 
infinity is > Find the first term. 

(a) 14 (b) 16 

(c) 14 (d) 10 

Sum the series to infinity 


Жолу жу ЖЕ 
4 42 45 480045 45 





Trese 


8 7 
(a) — (b) — 
15 17 
7 8 
e) d) — 
©) 15 © 17 
The product (32) (32)!° (32)/^6 ... © is equal to: 
(a) 16 (b) 64 
(c) 32 (d) 0 
Find the 9th term of the H.P. 6, 4, 3, ... 
7 6 
a) — b) = 
(a) 2 (5) : 
(с) 3 (d) None of these 
6 


Find the nth term of the H.P. whose first two terms 
are 6 and 3, respectively. 


(a) (b) 
(c) (d) 


Ifx>1,y>1,z> 1 are in G.P., then 
1 1 1 


зела |е 
ш | оо з |м 





: : are in 

l+logx 1+logy 141082 
(а) А.Р. (b) H.P. 
(c) G.P. (d) None of these 
ее 
5 5° 228502 
(а) 17 (b) © 

24 24 
Cr @ Ц 

24 24 


If the first term of a С.Р. is 729 and 7th term is 64, 
determine S. 

(a) 2259 (b) 3059 

(c) 2059 (d) 2459 

If a be the first term of a G.P., [ the nth term and 
Р the product of first n terms then P = 


(a) (aly (b) (a — Dy? 
(c) (а + D? (d) None of these 
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ExERcIsE-2 


(ВАЗЕр ом Memory) 





. The sum 5 +6+7 + 8 +... + 19 is equal to 


(а) 150 
(©) 180 


(0) 170 
(4) 190 
[SSC (GL) Prel. Examination, 2005] 


. Given that 1? + 2? + 32 + ... + 20? = 2870, the value 


of (22 + 42 + 62 +... + 40?) is 
(а) 11480 (0) 5740 
(с) 28700 (4) 2870 
[SSC (GL) Prel. Examination, 2005] 


. Which term of the series 72 + 63 + 54 + --.. 15 zero? 


(a) 11th 
(c) 9th 


(b) 10th 
(d) 8th 
[SSC (GL) Prel. Examination, 2000] 


. What is the 507th term of the sequence: 





1, -1, 2, -2, 1, -1, 2, 2, 1,.. ? 
(а) -1 (b) 1 
(c) 2 (d) 2 


[SSC (GL) Prel. Examination, 2000] 


. If the 4th term of an A.P. is 14 and the 12 term is 


70, then the first term 18: 
(a) —10 (b) -7 
(c) 7 (d) 10 
[SSC (GL) Prel. Examination, 2000] 


. [14 + 152+... + 302] is equal to: 


(a) 6836 
(c) 8336 


(b) 8336 
(d) 8636 


[SSC (GL) Prel. Examination, 2000] 


. If D x2 eo -10 = 3025, 


then 4 + 32 + 108 + --- + 4000 is equal to: 


(a) 12000 (b) 12100 
(c) 12200 (d) 12400 


[SSC (GL) Prel. Examination, 2002] 


. If 12 + 22 3 + ... + 10? = 385, then 


32+ 6 + 9? +... + 30? is equal to 
(a) 3465 (b) 2310 
(c) 1155 (d) 770 
[SSC (GL) Prel. Examination, 2002] 


1812 +22 +32 +... +02 = ХҮЗЭ2137 then 
+ 32 + 52 +... + 19 is equal to 
(а) 1330 (5) 2100 
(с) 2485 (4) 2500 


. If 1? +2? +- +9 = 2025, then the value of (0.11)? 


+ (0.22y + -.. + (0.99)? is close to: 


(a) 0.2695 (b) 2.695 
(c) 3.695 (d) 0.3695 


[SSC (GL) Prel. Examination, 2002] 


. If log2, log(2* – 1) and log(2* + 3) (all to the base 


10) be three consecutive terms of an Arithmetic 
Progression, then the value of x is equal to: 

(a) 0 (b) 1 

(c) 105,5 (d) Іор 2 


. (1? + 2? + 3 +... + 10°) is equal: 


(a) 380 
(c) 390 


(b) 385 
(d) 392 
[SSC (GL), 2010] 


. The sum of the series (1 + 0.6 + 0.06 + 0.006 


+ 0.0006 + ---) is: 


2 1 
(a) 15 (b) 15 


1 2 
(с) 24 (4) 22 


[SSC (GL), 2010] 


. The 9th term of the sequence, 0, 3, 8, 15, 24, 35, 


.. IS 


(а) 63 
(с) 80 


(5) 70 
(4) 99 
[SSC (GL), 2010] 


. Find the sum of all positive multiples of 3 less 


than 50. 
(a) 400 (b) 404 
(c) 408 (d) 412 


[SSC, 2014] 
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16. Find the sum of | 1 А 411 2 411 : шэн ото 
: n+l n+l п+1 (QUE 1 (d) 214 
[SSC Assistant grade III, 2013] 
n 
* (X) 19. The sum 11? + 122 +. у+ 21 =? 
(а) 2926 (0) 3017 
1 (с) 3215 (4) 3311 
а р) - 
con DE [SSC, 2012] 
1 20. 1 + 1 р | ERE ! | 18 equal to: 
суга) M) ey) 15 2x3 3x4 ^ 99х100| Ч 
[SSC, 2013] (a) 1 (b) 99 
17. If a clock strikes appropriate number of times at sa 108 
each hour, how many times will it strike in a day? (c) 100 (d) 1000 
(a) 300 (b) 156 is dd SSC. 2010 
шаа зан h f all the digits of th | fi | 
188С, 2013| 21. = 7 of all the digits of the numbers from 1 to 
18. Terms а, 1, b are in arithmetic progression and terms (a) 5050 (b) 903 
1, a, b are in geometric progression. Find a and b (c) 901 (d) 900 
(given a # b). [SSC, 2010] 
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EXPLANATORY ANSWERS 
Ехєвс5Е-1 
1. (d) Let, a be the first term and d the common difference > аз--6-10--16 
of an A.P. Э 
ла = -16 + (25 – 1) = 2-16 + 30 = 14 
Then, а, =а+(п- 1) а ш 
5 Я = 
a,=a+(9- (5) 2. (c) Here, а term a = 5 
4 Common difference d = 8 
а. =а+ 10 Let, 181 be the nth, i.e., а, = 181 


y y 


—6 = а 10 2. 181 = 5 + (п – 1)8 or 176 = (n — 1)8 
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п-1= 176 + 8 = 22 
п = 23 
Hence, 181 is the 23rd term. 








1 1 1 
. (b) Here a, = =, d - 1 25 
п п п 
а, =а+ (n — Па 
1+7? -n 
а, = —+п-1= р 
п п 


. (a) Let, ‘a’ be the first term and d, the common difference 
а,-4 > a+(p-l)d=q 444(1) 
a-p > at(q-l)d-p ...(2) 
Subltracting (2) from (1) 
p-q)d-q-p--(p-q) 
, d=-l 
From (1), a + (p - 1) (-1)= q 
ie,a-p+l=q 














а=р+а-1 
а. =а+(т- Па 
=(p+q-1)+(-1) (1) 
=p+q-1l-r+1 
=pt+q-r. 
. (a) х 2 ‚К, er in A.P. 
3 8 
k e cn k => 2E d 
3 3 
= -llk -2 618 
8 3 33 


. (d "^ k +2, 4k — 6, 3k — 2 are in А.Р. 
(4k — 6) — (k + 2) = (3k — 2) - (4k - 6) 
=> 3k-8=-k+4 
4k = 12 К = 3. 








. (d) Let, a be the first term and d ће common difference 


of the A.P. Then, 








а+64 l2 os «рс 04 cono 244 
а-24 5 
=> -7а-064-0 
> а= £ d 
7 
922134 
13th term a«12d. 7^* 
4thterm a+3d 6434 
Я 
90 10 


8115-2327 


8. 


10. 


11. 


12. 


(c) Let, a be the first term and d, the common difference 
of an A.P. 


7a, = Па 
и. Та + 6d) = Ша +10d) 

=> 7а + 424 = Па + 1104 

=> -4а = 68d 





а =- 17d .44(1) 
Now, a, = a + 17d = -17d + 174 [Using (1)] 
= 0. 
. (a) Let, a be the first term and d the common difference 
of A.P. 
a, = За, а + 3d = 3a 
=> 2а = 3а, а = 5а .444(1) 


Also, a, = 2a, + 1 
=> а+6б4=2 (а + 24) +1 
> а+6а=2а+4а+1 
a = 2d -1 ...(2) 








From (1) and (2), : а= 24 – 1 


@ ш > 4-2 . хи ЭЭ аха: 
2 2 2 


(a) Let, a be the first term and d the common difference 
of A.P. 


a, = 99 
а + 84 = 99 (1) 
Also, a,, — 9 а + 984 = 9 ...(2) 
Subtracting (2) from (1) 
-90 d = 90 
4--1 ...(3) 


Substituting this value of d in (1) 
а + 8-1) = 99 => a = 99 + 8 = 107 444) 
aas = a + (108 – 1) d = 107 + 107 (-1) = 0. 











(c) Let, А be the first term and D, the common difference 
of A.P. 





a, = а, A+(p-1)D=a .44(1) 
a, = b, х At(q-1)D=b #162) 
а, = с, A+(r-1)D=c ...(3) 


a(q — r) + b(r — p) + ср — q) 
= [И + (р - 1) D](a-r * [4 + (9 - 1) D](r- p) 
+ [1и + (rc- D DJ (p - q) 








-(q-rtr-p*p-q)A-«[(p — 1) (q - ғ) 

+ (q -1) r =- p) + (r - 1) (p - Ф1р 
= ОА + ОР = 0. 
(d) The distances through which the body falls in first, 
second, third, fourth, ..... seconds form an A.P. 16 + 48 
+ 80 + 112 +- 


13. 


14. 


15. 


16. 


Here, a = 16, d = 32 
Distance through which it falls in 11th second 
= 11 the term of the A.P. 
=а + 10d = 16 + 10 (32) 
= 16+ 320 = 336 m. 
(a) Distance covered during the first second 36 т 
Distance covered during the 2nd second = 32m 
Distance covered during the 3rd second = 28m 
The distance covered form an A.P. 
= 36 + 32 + 28 + ... 
а = 36, d = —4 
Distances covered in 8th second 
8th term of the A.P. 
а + 74 = 36 + 7(— 4) 
= 36 - 28 = 8 м. 
(b) Let, a and d be the first term and the common 
difference, respectively. 
t, = а + (п - Па, 
=а+(2-1)4=2 => а+а= 2 
and, t, =a + (7-1) 4= 22 => a+t6d=22 
Subtracting (1) from (2), we get 
54-20- 4-4 


in which 


441) 
...(2) 








а+4=2 > а-2-4--2 [Using (1)] 
Now, S, = - [2a + (п – 1)d] 
35 
5, = 5 [M + G5 - 04] 
35 


Е 7 x 132, = 35 x 66 = 2310. 


(c) Let, a be the first term and d the common difference 
of an A.P., then 


а; =a + 4d = 30 ...(Т) 
а =а+ Па= 65 ...(2) 
Subtracting (1) from (2), we get 
7d = 35 > 4-5 
From (1) 
а+4 (5) = 30 => а-30-20-10 


Now, 5, = - [2a + (n – 1)d] 


5 


20 


p x 10 + (20 - 1)5] 


1 


10 [20 + 95] = 1150. 

(a) Let, a be the first term and d the common difference 
of the A.P. 

Then, nth term = a + (n –1)4 

: а =а+ lld = -13 .44(1) 


Аваш, 5, = [ 2a + (n - Па] 


N| 


17. 


18. 


19. 
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S, = 2(2a + 3d) 


But 5, = 24 

2(2а + 34) = 24 
> 2а + 3а = 12 ...(2) 
Multiplying (1) by 2, we get 

2a + 22d =- 26 ...(3) 


Subtracting (2) from (3) 

19d = -38 => 4--2 
Substituting d = —2 in (1), we get 

а + 11 (-2) =-13 > a= 


5 = 12 2х9800-1)х-2 





13 + 22 = 9 


10 


= 5 (18 – 18) = 0. 
(a) If n be the number of terms, then 
а, — a + (n — Па, 
where a is the first term and d the common difference. 
39 2 3 + (n — Па 
ог, (п- ПА = 36 .44(1) 


Also, 5, = 5 (а, +a] 


525 = Tara = 1050 = n (42) 


1050 
or, n= —— = 25 
42 
Putting п = 25 in (1), we get 
3 1 
(25 – 1)4 = 36 = 4-36-24---1-, 
25222 
(b) Here, а = 100 
Let, d be the common difference 
Now, а, +a, + a, ча, ча, ча, 
= 5(a,* a, * a, t dy t a, +а,,) 


a t ав а: +4 
6 =5x6 
2 | 2 | | 2 | 


> a,+ta,=5(a,+4,,) 
=> а+а+ 54 = 5[а + 64 +а + 114 
= 2а + 5d = 10а + 85d 





= 804 = -8а ог, d= а 
10 


d= -100 
10 


(с) Неге, а = —14 
Let, d be the common difference 
a,=2 > ач41-2 > 
d=4 
Let 40 be the sum of n terms of this А.Р. 


= —10. 


-14 4 4d - 2 
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20. 


21. 


22. 


5 = Z Ba * (n - 1) d] 


n 





40-212(-14) +(n 14] => 80-n(4n-32) 





or, 4n? – 32п – 80 = 0 > m 
=> (п + 2)(п –10) = 0 

лп = 10 ог, -2. But n + -2. 
Hence, the required number of terms аге 10. 
(a) Неге, а = 51, d = -1, a, = 21 
Now,a,-a,*(n—-l)d 
or, 21-51-н-1 


8n -20 = 0 


п = 52 – 21 = 31 





Now, 5 = — (а, ta) = : (51 + 21) 


= = x 72=31 x 36 = 116, 


(b) Here, S, = Зр? + 4p Putting р = п, we have 
$, = Зи? + 4n 
Changing и to (п — 1), we get 
$, = 3(п –1) +4 (n - 1) 
= 3(m – 2n + 1) + 4n - 4 
= Зу? – 2п – 1 
a 2$ -58. 
= Зи? + 4n — Зи? + 2n +1 = 6n + 1. 
(b) Here, a = 1, d = 3, 
Let, 715 be the sum of n terms of this A.P. 
That is, 5, = 715 


5a + (n - 1) d] = 715 
Putting values, of а and d 


2Ї2Х14(8-1)х3)-715 


> 502 + 3п - 3] = 715 
> 37 -n-1430=0 


_ 1€ 41-4(3)71430) 














2x3 
. 15417161 15131 
6 6 
, 14131 22, 1-131 -65 
6 6 3 
But n = mil п = 22. 


23. 


24. 


25. 


26. 


(c) Even natural numbers which are divisible by 5 are 
10, 20, 30, 40..... 
They form an A.P. with a = 10, d = 10 


S = DE x 10 + (100 - 1) x 10] 


= 50(20 + 990) = 50 (1010) = 50500. 


(d) The first integer, after 50 which is divisible by 7 18 
56 and the last integer before 500 which is divisible by 
7 18 497. 


The sequence of integers between 50 and 500 which 
are divisible by 7 is 56, 63, 70, ..., 497 


It is an A.P. with 
а = 56, 4=7 
а, = 497 =а + (n—-1l)d 
497 = 56 + (п – 1) х7 
7n = 497 +7 — 56 
or, 7п = 448 
or, n= 488 + 7 = 64 





> 64 
Required sum = 5 га) = 5 (56 + 497) 


= 32 x (553) = 17696. 


(c) The least and the greatest number of three digits 
divisible by 7 are 105 and 994, respectively. 


It is required to find the sum of 
105 + 112 + 119 +... + 994 

Here, а = 105, d = 7, a, = 994 
Then, n = ?, 5, =? 
Now, а, =а + (п – 1) а 
= 994 = 105 + (и – 1) х7 
=> 994 – 105 = 7 (п – 1) 
=> 889 = 7 (п – 1) ог, (п – 1) = 127 = п= 128 








Also, Sum = 5 а 4(0-1) 4| 


- 2x 105 + (128 - 1) x 7] 
= 64[210 + 889] 
= 64 x 1099 = 70336. 
(a) The odd numbers of four digits which are divisible 
by 9 are 1017, 1035, ..., 9999 
These are in A.P. with common difference 18. 
Hence, nth term = a, = а + (п – 1) d 
а = 1017, d = 18, ] = 9999 
9999 = 1017 + (n – 1) x 18 
= 18n = 9999 — 999 = 9000 
п = 9000 + 18 = 500 


500 
$, = 2. +а,) = = (1017 + 9999) 


= 250 x 11016 = 2754000. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 





; 1 
(a) Let, nth term of the given sequence be . Then, 
19683 


2) ir. cd qu 
а = ar э Е 
' 19683 343 


=> n-1=8 > n=9. 

(a) The given geometric series is 

5 + 25 + 125 + -- 

а = lst term = 5, г = common ratio = 5 

п = 10 

10th term = a, = ar 

о» 
(b Неге, а = 1, г = -1 
Since a, = ar"! 


a„ = ar? 2 1 x (-1)? = -1. 


1 


10-1 


1 
(с) Неге, а = a ER "Vs a 





1 1 
а. = х (-2) = x 16 = 4. 
5 4 e) 4 


(b) Let, a be the first term and r the common ratio 
a,=2 => а= 2 (1) 
Now, product of first 9 terms 
= aq xar x ar) x ..x ar? 


22 а pres -+8 — a ro 
= (а)? = 2° = 512 
-2 
(с) Неге а = 18, г = ES 
512 
Let, —— be the nth term so that а = 32 
729 ” 729 


Since a, = ar"! 


n-l 
512 (2 
729 3 
9 n-l 
> рт 
э) 


2* 223 
= zz 


п-1=8 => n=9 


512 _ 256 
729х18 9x729 





512 . А 
Непсе, 729 is the 9th term of progression. 


(c) Let, a be the first term and r be the common ratio 
of G.P. 


We have a, = (а) = а? = а? 
> r=a ...(1) 


Also, а, = 8 => ar=8 ...(2) 


34. 


35. 


36. 


37. 


38. 


39. 
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Multiplying (1) and (2), we get 


а!-8Хаглг-8 > rz2 
From (1) а = (22 =4 ['" а= т] 
Hence, a, = a? = (4) (2) = 4 х 32 = 128. 


(c) Let a be the first term and r the common ratio. Then, 











4th term = 24 => ar = 24 а) 
and, 8th term = 384 => ar’ = 384 ...(2) 
Dividing (2) by (1), we get 

7 384 
S.l 2 f-16-Qy > r-2 
ar 24 


Substituting r = 2 in (1), we get 

a(2y 224 > а-24-8-3 
Hence, first term = 3 and common ratio = 2. 
(b) Let, r be the common ratio of G.P. 


First term, a 2 1 








Now, a, = а? =r ( a= 1) 

and, а; = ar* = r* But a, + a, = 90 

> rt+r=90 > +r – 90 = 0 

=> (02 + 10) (1? -9) =0 

~ p-920 [^ P +1040] 
r= +3. 


(d) a х, a ‚ are in G.P. 
7 2 








х -1/2 23 —7 2 
= - = 
—2/7 х 2- 4 
2: => х= +1. 
(b) We have 2, 4, 8, ... 10 terms which аге іп С.Р. 
Неге, а = 2, г = 2 


- 


х = 1 


ла = а"! 

=> a,-2(2)"! = 2" = 1024. 

Hence, the number of ancestors the person has up to 10th 
generation = 1024. 

(d) Here, а = 7, l = a, = 448, 5, = 889 


Let, r be the common ratio 























s= a(-r' a-ir 
ý l-r l-r 
-4 
889 = LIS 889 — 889r — 7 — 448r 
—r 
=> 889 — 7 = 889r — 448r 
> 882=441г > r=2. 
(c) Here, $- 125 а(ғ? —1)(т—1) 125 
' $, 152° а07-1(г-1) 152 
ri 125 r-1 125 
г*®—-1 152° (-1(?-«1 152 
1 125 
b. 152 = 1257 + 125 
ЁСООР 
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> 125° = 27, > r= 


: 13 
Hence, the common ratio of G.P. is D 


40. (а) 1-3) + (2 + 32) + (2 + 33) +(2+3' 
= (2+2+2+ --- up to 11 terms) 
+ (3 + 3? + 33 + = up to 11 terms) 





п 
22-11 24 : Q" = 1. 





41. (b) Let, a be the first term and r the common ratio of 
G.P. 


Given: а +a, = 36 => ачаг=36 
> а(1+7)=36 ...(1) 
Also, a, а, = 9а, = аа? -9xar 
=> ar=9 ...(2) 


Subtracting (2) from (1), а = 27 


From (2), 27 г=9 > r=- 


1 (| ых | a 


j 1-1/3 2 





_ 81 6560 3280 











2 6561 81 
42. (b) S, = a 80 _ a zm a 
l-r 9 - 9 a/5 
5 
> аз TA = 16 


Hence, the first term is 16. 


3 3 3 5 5 5 
43. (с) |+ +> +... -| ++. tow 
S? Ё 4 4 e] (2 4^ 46 | 














44. (b) (32) (32)'° (32)'36 ... oo 


Q2) €x 
= 6 


1 1 а 
where x = 1+-+— +::: о = 
6 36 l-r 





1-1 
6 


Product = (32)* = (32)65 = (25)°° = 2° = 64. 
45. (b) The given sequence is 6,4,3, ... which is а H.P. 
The sequence of reciprocals of its terms 18 


| (6 
5 








а ... Which is an А.Р. 
643 
Негёу = сый d Lah 
6 4 6 12 
a, of A.P. = a + 8d 
1 1 14 5 





= -+8х—=-+-= 
6 12 6 6 6 


9th term of H.P. is 5 1 


46. (a) First term of H.P. = 6 and second term of H.P. = 3 


: : 1 
First and second terms of corresponding A.P. are 6 


and i. 
3 





жЕ. ца” 
6 3 6 6 


nth term of A.P. = Я + (и — 1) Е 


I-n-l nm 


6 6 





Hence, nth term of H.P. = й А 


47. (b) "^ x, у, саге in G.P. 

л yx 

Taking log on both sides 

2 log y = log + log 2 

=> 2 +2 log у = (1+ log x) + (1 + log 2) 
=> 2 (1 + 105 y) = (1 + log x) + (1 + log z) 
= 1+105х, 1 + log y, 1 + log z, are in A.P. 





> : ; : А : are in H.P. 
1-108х 1+logy 141082 
TE 2-3 
48. (с) ---------- со 
e 545^ 252 45" 





1 1 2445 25 
_ 25,13 13 
24 25 24. 
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49. (c) а = 729. Let, г be the common ratio 50. (a) If r is the common ratio of G.P., then 
Now, а, = 64 = ar=64 = 729xr5-64 l=ar™! (0) 
= 5 -(2] Босс 2 The first и terms of the G.P. are 
729 13 3 a, ar, ar’, ar, .., ат"! 
Р=а хаг x ar x a? x... ха"! 
729 1-( n lx243 3) 
eo r) = 2], h- TUSK rE 
¢ 1-r 1-2/3 2187 "Ed 


a xr 2 — (а?)"? х (yr? 


(a ЕС = (a. ar y? = (аГ)"?. 





ExERcIsE-2 
(Ва5Ер ом Memory) 





n 15 15 -4(0-2-3---410) 
1. (е) саг сын 5 (5+19) = 7 х 24 =180 = 4 x 3025 = 12100. 
8. (а) 32+ 62+ 92 c + 30? 
= 312+ 22 + 3? +- + 107] 








2. (a) Required sum is 














(1? +22 +3? +...+20?) = 9 x 385 = 3465. 
-4х2870 9. (a) (1° + 274+ 3? € 192) - (22 + 47 + 6? +- + 18?) 
=11480 
ЕЛИ 20 12 + 22 + 32 +... + 92) 
3. (c) The given series is an А.Р. 6 
nth term of A.P. 2a, 2a + (n— 1) d 19x20x39 22 9х10х19 
- х 
where а = Ist term, d = common difference 6 6 
So, Vet (red YER) = 0 _ 19х20х39-4х9х10х19 
ог, 72-9n+9=0 => 97-81 > n9. 6 
5. (b) Let, the first term of the A.P. be a and the common . 14820-6840 — 1330 


difference be d 


According to question, 
10. (b) 12 +22 - 3 +... + 9 = 2025. 











а + 3d = 14 (1) А $ 3 4 

Now, (0.11)? + (0.22) + (0.33) +... + (0.99) 

and, а + Па = 70 ...(2) = (0.11)? [13 + 23 + 33 do оор 93] 

On solving (1) and (2), we get = (0.11)? x 2025. 

d=7,a=-1. = 2025 x 0.001331 = 2.695. 

6. (d) 142 + 152 + --. + 30? 11. (с) 1022, log (2x - 1), 

= (12+ 22+ 32+... + 302) – (12 + 2? +... +132) log (2х + 3) are in А.Р. 
= 2 [00(2* - 1)] = log2 + log(2* + 3) 

_ 3030+1)(2x 30+1) 13(13+1)(2х 13-41) = log[2 x (2* + 3)] 

6 6 => log(2- 1) = Іов [2"* + 6)] 
30х31х61 13х14х27 => Q-1yz2"46-22x2-46 
= = 8636. 1 
6 6 Let 2" = y 


(у= 1) =2y + 6 
7. (b) 4 + 32 + 108 + --. + 4000 э y-2y4122y46 


=4(1+8 + 27 + + 1000) => y-4y-5z0 
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=> (у-5)у+1)=0 
=> у= 5, -1. 
Ify=5 > 2x=5 
= xlog2 = 1055 





X= 1085 > х= 105,5. 
1052 
1)(2х +1 
12. (b) 12 + 22 + 32... х2 = x 
12+ 224 32... 10? = 009200020 


" 10х11х21 E 2310 = 385 
6 6 
13. (a) 1 + 0.6 + 0.06 + 0.006 + -- 


= 1+ О.Р. with a = 0.6 and 











1 0.6 
pu -14 1 
10 jn 
10 
+06 үд 
0.9 3 


14. (с) The sequence is 
43, +5, 47, 49, + 11... 
7th term = 35 + 13 = 48 
8th term = 48 + 15 = 63 
9th term = 63 + 17 = 80 


15. (©) Sum of all multiples of 3 up to 50 





=3+6+... +48 
=3(1+2+3+...+16) 


ДОЮ En мы. 


Ї ТЕС 


2 


16. (b) Ї : ү 2 Jh a «f 2 | 
п+1 п+1 п+1 п+1 


1 2 3 п 
п + + Te 
n+1 nl n+l п+1 


14+24+3+---+n 

















nal 


n(n 41) хой 
2(n +1) 2-2 

















17. (b) Required answer = 2(1 + 2+ 3 +. + 12) 


12х13 
х 


22 =156. 





18. (d) a, 1, b are in АР. 





" 12910 
2 
=> at+b=2 (1) 
Again, 1, a, b are in GP. 
а= Ь ...(2) 


Now, putting the value of Б from equation (2) in equation 
(1), we have 


а+а = 2 

















> а +а-2 = 0 
> а +2а-а-2 = 0 
=> а(а +2) –- 1 (а+ 2) = 0 
=> (а- 1(а+2) = 0 > а=-2, 1 
b = 4. 
19. (а): P4243? esa = IOTER 
112 + 122+... +212 
= (12 і 22 +3? Eod 21?) (12 + 22 os 10?) 
_ 2121-1(4241) 10x11x21 
6 6 
| 21x22x43 10x11x21 
6 6 


= 3311 — 385 = 2926 














Given expression 





[ 1 1 1 
= + Te 

[1х2 2x3 dar 
Пт 1 1-1 1-1 

- + + + 

t 2) 5 J E z) 

1 1 1 1 

+ + 

| (s 5) (5 5) 











p cum 
100 100 
21. (a) Required sum = En Me) 


-100x101 590x101 —5050 





Set Theory 


INTRODUCTION 


The concept of set is fundamental in all branches of 
mathematics. Sets are the most basic tools of mathematics 
which are extensively used in developing the foundations 
of relations and functions, logic theory, sequences and 
series, geometry, probability theory, etc. In fact, these 
days most of the concepts and results in mathematics 
are expressed in the set theoretic language. 

The modern theory of sets was developed by the 
German mathematician Georg Cantor (1845—1918Ар). 
In this chapter, we will study some basic definitions 
and operations involving sets. We will also discuss the 
applications of sets. 


SET 


We observe that in nature, varieties of objects occur in 
groups. These groups are given different names such 
as, a collection of books, a bunch of keys, a herd of 
cattle, an aggregate of points, etc., depending on the 
characteristic of objects they represent. In literal sense, 
all these works have the same meaning. (1.e., a group 
or a collection). In mathematical language, we call this 
collection of objects, a set. From the above examples, 
it can be seen that each collection has a well-defined 
property (characteristic) of its own. 

Thus, a set is a well-defined collection of objects. When 
we say well defined, we mean that the objects follow a 
given rule or rules. With the help of this rule, we will be 
able to say whether any given object belongs to this set 
or not. For example, if we say that we have a collection 
of short students in a class, this collection 18 not a set 
as 'short students', is not well defined. However, if we 
say that we have a collection of students whose height 
is less than 5 feet, then it represents a set. 

It 15 not necessary that a set may consist of same 
type of objects, For example, a book, a cup and a plate 
lying on a table may also form a set, their common 
property being that they form a collection of objects 
lying on the table. 





Illustration 1: Some other examples of sets are: 


(1) The set of numbers 1, 3, 5, 7, 9, 14. 

(11) The set of vowels in the alphabets of English. 

(11) The set of rivers in India. 

(iv) The set of all planets. 

(v) The set of points on a circle. 

(vi) The set of mathematics books in your library. 

(vii) The set of even positive integers (1.е., 2, 4, 6, 8, --.). 
(viii) The set of multiples of 4 (Le., 4, 8, 12, -4). 

(ix) The set of factors of 12. (1.е., 1, 2, 3, 4, 6, 12). 

(x) The set of integers less than zero (1.e., ^1, 22, —3, ---). 


Notations 


Sets are usually denoted by capital letters А, B, C, etc., 
and their elements by small letters a, b, c, etc. 

Let, А be any set of objects and let ‘а’ be a member 
of A, then we write a € А and read it as ‘а belongs to 
A’ or ‘а is an element of A’ or ‘a is a member of A’. If 
а is not an object of A, then we write a ¢ A and read it 
as ‘a does not belong to A’ or ‘а is not an element of A’. 


REPRESENTATION OF SETS 


There are two ways of expressing a set. These are 


1. Tabular form or roster form. 
2. Set-builder form or rule method. 


Tabular Form or Roster Form 


In this method, we list all the members of the set 
separating them by means of commas and enclosing 
them in curly brackets (1. 


Illustration 2: Let, А be the set consisting of the 
numbers 1, 3, 4 and 5, then we write А = (1, 3, 4, 5}. 


Notes: 


e The order of writing the elements of a set is 
immaterial. For example, {1, 3, 5}, {3, 1, 5}, {5, 
3, 1} all denote the same set. 
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e An element of a set is not written more than once. 
Thus, the set (1, 5, 1, 3, 4, 1, 4, 5) must be written 
as (1, 3, 4, 5}. 


Set Builder Form or Rule Method 


In this method, instead of listing all elements of a set, 
we write the set by some special property or properties 
satisfied by all its elements and write it as 

А = ix : P (x)} or, А = {x | x has the property 
P (x)) and read it as “А 18 the set of all elements x 
such that x has the property P". The symbol ‘:’ or ‘|’ 
stands for ‘such that’. 


Illustration 3: Let, 4 be the set consisting of the 
elements 2, 3, 4, 5, 6, 7, 8, 9, 10. Then, the set A can 
be written as А = (x : 2€ x € 10 and x e Nj. 


FINITE AND INFINITE SETS 


Finite Set 


A set having no element or a definite number of elements 
is called a finite set. Thus, in a finite set, either there 
is nothing to be counted or the number of elements 
can be counted, one by one, with the counting process 
coming to an end. 


Illustration 4: Each of the following sets is a finite set: 


(i) A = the set of prime numbers less than 10 
= {2, 3, 5, 7}; 
(1) В = the set of vowels in English alphabets 
= (a, e i, o, uj; 
(ш) С = (x | x is divisor of 50}. 


Cardinal Number of a Finite Set 


The number of distinct elements in a finite set S is 
called the cardinal number of S and is denoted by п(5). 


Illustration 5: If A = (2, 4, 6, 8} then и(А) = 4. 


Infinite Set 


A set having unlimited number of elements is called an 
infinite set. Thus, in an infinite set, if the elements are 
counted one by one, the counting process never comes 
to an end. 


Illustration 6: Each of the following sets is an infinite set: 


(1) the set of all natural numbers = (1, 2, 3, 4, =). 
(ii) the set of all prime numbers = (12, 3, 5, 7, =). 
(iii) the set of all points on a given line. 

(iv) the set of all lines in a given plane. 

(у) ix|xeRand0O «x« 1}. 


EMPTY SET (OR NULL SET) 


The set which contains no element is called the empty 
set or the null set or void set. 
The symbol for the empty set or the null set is 0. 
Thus, ф = {}, since there is no element in the empty set. 
The empty set 1s a finite set. 
Since any object x which is not equal to itself does 
not exist, the set А = (x : x Z x} is the empty set 0. 
A set which is not empty, i.e., which has at least 
one element is called a non-empty set or a non-void set. 


Illustration 7: 


(1) The set of natural numbers less than 1 1s an empty set. 
(1) the set of odd numbers divisible by 2 is a null set. 
(1) (x | x e Z and x? = 2} = 6, because there is no 
integer whose square is 2. 

(iv) (x|x © R and x? = —1} = ф, because the square of 
a real number is never negative. 

(у) ix|xe №, 4 <х< 5} is the empty set. 

(vi) {x | хє Z, - 1 <x 0} 15 the null set. 


The empty set should not be confused with the set {0}. 
It is the set containing one element, namely 0. 


SINGLETON 


A set containing only one element is called a singleton. 


Illustration 8: 


(i) The set {0} is a singleton since it has only one 
element 0. 
(1) The set of even prime numbers is the set {2} which 
is a singleton. 
(ш) {x | x is an integer and -1 < < 1} = {0} is a 
singleton. 


EQUAL SETS 


Two sets A and B are said to be equal if they have the 
same elements and we write A = B. Thus, A = B if every 
element of A is an element of В and every element of 
В is an element of А. 

In symbols, A = B iff xe А ә xe Bandxe B 
— x € A. To indicate that two sets А and В are not 
equal, we will write А # B. 


Illustration 9: 


(i) If A = {2, 3, 4} and B= {x | 1<x<5,xe N} 
then A = В. 

(1) If A = the set of letters in the word ‘WOLF’ and B 
= the set of letters in the word ‘FOLLOW’ then A 
= B as each = {W, O, L, F}, remembering that in 
a set the repetition of elements is meaningless and 
order of elements is immaterial. 


EQUIVALENT SETS 


Two finite sets 4 and B are said to be equivalent if 
they have the same number of elements, i.e., if we can 
find a one-to-one correspondence between the elements 
of the two sets. 

The symbol ‘ ~ is used to denote equivalence. Thus, 
A — B is read аз “А is equivalent to B". Two finite sets 
A and В are equivalent if n(A) = n(B), i.e., if they have 
the same cardinal number. 

Equivalent sets have the same number of elements, 
not necessarily the same elements. The elements in two 
equivalent sets may or may not be the same. Thus, equal 
sets are always equivalent but equivalent sets may or 
may not be equal. 


Illustration 10: 


(i) If A = (1, 2, 3} and В = (2, 4, 6) then A ~ B. 
(ii) If A = (a, b, c, d) and B = (p, q, r, s} then A ~ B. 
(iii) If A = (3, 5, 7, 9} and В = (9, 7, 5, 3} then A ~ B. 


Also, since A and B have same elements, .. А = В. 


SUBSET OF A SET 


If A and B are any two sets, then B 1s called a subset 
of A Ш every element of B 18 also an element of А. 
Symbolically, we write it as Вс А ог А о B 


(i) B CA is read as В is contained in A or В is a subset 
of. 

(ii) A 2 B is read as A contains В or A is super set of 
В. 


Illustration 11: 


(1) The set A = (2, 4, 6} is a subset of В = (1, 2, 3, 
4, 5, 6}, since each number 2, 4 and 6 belonging to 
A, also belongs to B. 

(п) The set A = (1, 3, 5} is not a subset of В = (1, 2, 
3,4) since 5 є A but 5 ¢ B. 

(11) The set of real numbers is a subset of the set of 
complex numbers. The set of rational numbers is a 
subset of the set of real numbers. The set of integers 
is a subset of the set of rational numbers. Finally, 
the set of natural numbers is a subset of the set of 
integers. Symbolically, 


NcZcQcRcC. 
Notes: 


e If we are to prove that A < B, then we should prove 
that x є A Эхе B. Symbolically, 
A CB if and only ifxe А эх e B. 

e |f we are to prove that 4 B, then we should prove 
that there exists at least one element x such that 
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x € A but x В. Symbolically, А B if and only if 
there exists x € A such that x ¢ B. 


Proper Subsets of a Set 


A set B is said to be a proper subset of the set A 1f 
every element of set В 18 an element of А whereas every 
element of А is not an element of В. 

We write it as В C А and read it as “В 18 a proper 
subset of A”. 

Thus, B is a proper subset of A if every element of 
B is an element of A and there is at least one element 
in A which 18 not in В. 


Illustration 12: 


(1) If A = (1, 2, 5} and В = (1, 2, 3, 4, 5}. Then A is 
a proper subset of B. 

(1) The set N of all natural numbers is a proper subset 
of the set Z of all integers because every natural 
number is an integer, i.e., N C Z but every integer 
need not be a natural number, i.e., N + Z. 


Note: 

If we are to prove that В с A, then we should prove 
that В c A and there exists an element of A which is 
not in В. Symbolically, B c A if and only if B c A and 
there exists x € А such that x « B. 


POWER SET 


Elements of a set can also be some sets. Such sets are 
called set of sets. For example, the set 10, {1}, {2}, 
(3, 41) is a set whose elements are the sets 0, {1}, 
{2}, 13, 4}. 

The set of all the subsets of a given set А is called 
the power set of A and is denoted by P(A). 


Illustration 13: 
(1) If A = {a}, then P(A) = (6, A}. 
(1) If = (2, 5}, then P(B) = (6, (2), {5}, В}. 
(ш) If = (a, b, с}, then P(S) = {@, {a}, {b}, {с}, (a, 
b}, (a, с}, (b, с}, S}. 


Notes: 


e Every set is subset of itself. 

e Empty set is the subset of every set. 

e If a set has n elements, then the number of its 
subsets is 2”. 


COMPARABLE SETS 


If two sets A and B are such that either А с В or В 
с A, then А and B are said to be comparable sets. № 
neither А c B nor B c A, then A and В are said to be 
non-comparable sets. 
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Illustration 14: 


0) If A = (1, 3, 5} and = {1, 2, 3, 4, 5}, then А and 
B are comparable sets because А c B. 
(1) If A = B, then A and B are comparable sets. 


UNIVERSAL SET 


If in any discussion on set theory, all the given sets 
are subsets of a set U, then the set U is called the 
universal set. 


Illustration 15: Let, = {2, 4, 6}, B= (1,3, 53, С 
= {3, 5, 7, 11}, = (2, 4, 8, 16} and U= (1, 2, 3, 4, 
5, 6, 7, 8, 10, 11, 16} be the given sets. Here the sets 
A, B, C, D are subsets of the set U. Hence U can be 
taken as the universal set. 


VENN DIAGRAMS 


In order to visualize and illustrate any property or 
theorem relating to universal sets, their subsets and 
certain operations on sets, Venn, a British mathematician 
developed what are called Venn diagrams. He represented 
a universal set by interior of a rectangle and other sets 
or subsets by interiors of circles. 


Examples of Certain Relationships Between Sets 
by Venn Diagrams 


1. If U be a set of letters of English alphabets and А, 
a set of vowels, then 4 c U. This relationship 18 
illustrated by Fig. (a). 














(a) 


2. If A с B and A £ B, then A and B can be represented 
by either of the diagrams [Figure (5) and Figure (c)]. 


B 
(b) (c) 


3. If the sets А and В are not comparable, then neither 
of A or B is a subset of the other. This fact can be 
represented by either of the diagrams [Figure (d) and 


Figure (e)]. 


oe 


(d) (е) 

4. If A= 11, 2, 3, 4} and В = (5, 6, 7}, then A and В 
are disjoint. These can be illustrated by Venn diagram 
given in Fig. (f). 


(f) 


COMPLEMENT OF A SET 


Let, A с U (1.е., A is a proper subset of universal set U). 
Evidently, U consists of all the elements of А together 
with some elements which are not in A. Let us now 
constitute another set consisting of all the elements of 
U not in A. Naturally, it will form another proper subset 
of U. We call this subset the complement of the subset 
А in U and denote it by A’ or by A* i.e, 4 = (x :x 
€ U,x e A}. 

Thus, the complement of a given set is a set which 
contains all those members of the universal set that do 
not belong to the given set. 


Illustration of A’ by Venn Diagram 


Let, A be a subset of the universal set U. The shaded 
area in figure below represents the set A’ which consists 
of those elements of U which are not in A. 
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Illustration 16: 








(1) If the universal set 18 (a, b, c, dj and 
А = (a, b, d} then A’ = {с}. 
(1) If the universal set U = (1, 2, 3, 4, 5, 6} 
and A = (2, 4, 6}, then A' = 11, 3, 5}. 
(ш) If U = Nand A = O (the set of odd natural numbers), 
then A’= E (the set of even natural numbers). 


(iv) IfU=LA=N, 
then А’ = {0, – 1,- 2, - 3 ++}. 

(у) If U= {1, 2, 3, 414, A = 1,2, 3, 4}, 
then А’ = ф. 


Note: 


(i) Since А C A, we get 4-0. 
(1) (A’ V = A, i.e., complement of the complement of a 
set is the set itself. 


Operations on Sets 


(a) Union of Sets 
Let A and В be two given sets. Then the union of А 
and B is the set of all those elements which belong to 
either A or B or both. 

The union of А and В is denoted by А U В and is 
read as A union B. The symbol U stands for union. It 
is evident that union is ‘either, or’ idea. Symbolically, 


АОВ = {x: either x e А огх є Bj. 


Note: 

The union set contains all the elements of A and B, 
except that the common elements of both A and B are 
exhibited only once. 


Illustration of A ‹ B by Venn Diagram 


Let A and B be any two sets contained in a universal 
set U. Then A U В is indicated by the shaded area 
in the figure below. 








Illustration 17: 


(i) Let, A = {1, 2, 3, 44, B= (2, 3, 6, 7, 9}, then, 
AU B= {1, 2, 3, 4, 6, 7, 9}. 

(1) If A = O (set of odd natural numbers), B = E (set 
of even natural numbers), then A U В = М. 

(11) If A is the set of rational numbers and B the set of 
irrational numbers, then 4 В = R. 

у) ҤА={х:х^=4,хє D) = {2, -2}, B= ges 
9, уе Д = (3, -3}, then 

АУВ-1-3,-2, 2, 3}. 


(у) IfA= (x: 1<x<5,xe М} = {2, 3, 4}, В = {у:3 
<у<7, ує М = {4, 5, 6}, then A U B= {2, 3, 
4, 5, 6}. 

Note: 


From the definition of the union of two sets A and B, 
it is clear that 
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exc А) В©хєеє Аогхє В 
ex€AUBSxeé Аапіх е B 
eAcAUBandBcAUVB. 


(b) Intersection of Sets 

Let A and B be two given sets. Then the intersection 
of A and B is the set of elements which belong to both 
A and B. In other words, the intersection of A and B is 
the set of common members of А and В. 

The intersection of A and В is denoted by А П B 
and is read as А intersection B. The symbol N stands 
for intersection. 

It is evident that intersection is an ‘and’ idea. 
Symbolically, 


AN Bz-íx:xeAandxe Bj. 


Note: 
From the definition of the intersection of two sets А 
and B, it is clear that 


exc АПВ >хЕ Аапахе В 
эх АПВохЕАогхЕ B 
eANBcAandANBCB. 


Let A and B be any two sets contained in the universal 
set U. Then A N B is indicated by the shaded area, as 
shown ш the figure below. 





ES 











Illustration 18: 


(1) If A = (1, 2, 3, 6, 9, 18}, 
and B = {1, 2, 3, 4, 6, 8, 12, 24}, 
then 4 N B = {1, 2, 3, 6}. 

(1) If A is the set of odd natural numbers and B is 
the set of even natural numbers, then А N В = 9. 
[Intersection of two disjoint sets is empty set] 

(iii) If A and В are sets of points on two distinct concentric 
circles, then 
АПВ = ф. 

(iv) ША = {х:1<х<6, хє М} = {2, 3, 4, 5}, 

В = {у:2 <у< 9, уе Ми 
= {3, 4, 5, 6, 7, 8) 
then, A П B = (3,4, 5}. 


Disjoint Sets 


If A N = 6, then А and B are said to be disjoint sets. 
For example, let А = (2, 4, 6, 8) and В = (1, 3, 5, 7}. 
Then, A and B are disjoint sets because there 1s no element 
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which is common to both А and В. The disjoint sets can 
be represented by Venn diagram as shown ш the figure 
below. 


U 





(c) Difference of Sets 

Let А and B be two given sets. The difference of sets 
A and В 18 the set of elements which are in А but not 
in B. It is written as 4 — B and read as A difference B. 
Symbolically, 


А-В = {х: хє Аапіхе Bj. 


Similarly, В — A = {х: хє Bandx ¢ АР 
Caution: In general, А — B # В — A. 


Illustration 19: 


(1) If 42 (1,2, 3, 44, В = (2, 4, 7, 9}, then 
А-В = {1, 3} and В —А = (7,9). 
Hence A — B + В ~ А. 
(1) If A= {12, 15, 17, 20, 21}, 
B = {12, 14, 16, 18, 21} 
and C = {15, 17, 18, 22}, then 


A — B = (15, 17, 20} 
B- C= (12, 14, 16, 21} 
= (18, 22} 

(14, 16, 18) 
ф. 


Illustration of A — В Бу Venn Diagrams 


Cua 
В-А= 
А-А= 


In the four cases shown by the diagrams below, А — В 


да 
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Applications of Sets 


1. If a set S has only a finite number of elements, we 
denote by n(S) the number of elements of S. 


Illustration 20: If U= (1, 2, 3, 4, 5}, then n(U) = 5. 
2. For any two sets А and B, with finite number of 
elements, we have the following formula: 


n(A U B) = n(A) + n(B) – n(A N B). 
3. If A and B are disjoint sets, then 
n(A U B) = n(A) + и(В). 
Illustration 21: X and Y are two sets such that 
n(X) = 17, n(Y) = 23, п(Х VU Y) = 38, 





find n(X A Y). 

Solution: n(X) = 17, n(Y) = 23, n(X v Y) = 38, 
n(X Y) =? 
Now, п (XU У) =n (X) *n(Y)-n(Xn Y). 
Then, 38 = 17 + 23 — n(X а Y) 
=> п(Х N У) = 17 + 23 - 38 = 2. 





ORDERED PAIR 


Let A and В be two non-empty sets. If a є A and b € B, 
an element of the form (a, b) is called an ordered pair, 


where ‘a’ is regarded as ‘the first element’ and ‘b’ as 
the second element. It is evident from the definition that 

І. (a, b) + (b, a) 

2. (a, b) = (c, d) if and only if a = c and b = d. 
Equality of two ordered pairs. Two ordered pairs (a, 
b) and (c, d) are said to be equal if and only if a = c 
and b = d. The ordered pairs (2, 4) and (2, 4) are equal 
while the ordered pairs (2, 4) and (4, 2) are different. The 
distinction between the set (2, 4} and the ordered pair 
(2, 4) must be noted carefully. We have (2, 4} = (4, 
2} but (2, 4) # (4, 2). 


CARTESIAN PRODUCT OF SETS 


Let, A and B be two non-empty sets. The cartesian 
product of А and В is denoted by А x B (read as ‘А 
cross В”) and is defined as the set of all ordered pairs 
(a, b), where a € A and b є B. Symbolically, 


Ax B= {(a, b): aeA and be В} 


Illustration 22: 
Then, 


A x B= {(2, х), (4, x), (6, х), (2, у), (4, у), (6, у)} 
B x A= {(х, 2), (x, 4), (х, 6), (у, 2), (у, 4), 0, 6j 
Thus, we note that if + B, then A x B z B x A. 


Suppose, А = (2,4, 6} and В = (x, у} 


Illustration 23: Let, А = (1, 2, 3} and В = 9. Then, 
А x B = ф, as there will be no ordered pair belonging 
to A x B. Thus, we note that A x B = ф if A or B or 
both of A and В are empty sets. 


Illustration 24: Let, n(A) represents the number of 
elements in set A. In Illustration 22, we can see that 
n(A) = 3, n(B) = 2 and n(A x B) = 6. Thus, we note 
that n(A х В = n(A) х n (D). 
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In other works, if a set A has m elements and a set B 
has n elements, then А х В has mn elements. Further, 
it may be noted that n(4 х B) = n(B x A). This implies 
that 4 x B and B х A are equivalent sets. 

Illustration 25: If there are three sets A, B, C and a 
Е A, b В, сЕ C, we form an ordered triplet (a, b, 
с). The set of all ordered triplets (a, b, c) is called the 
cartesian product of the sets А, B, C. That is, 


АхВх С = {(а, Б, с): ає А, Бє В, сє С). 





Exercise- | 





1. Which of the following sets is non-empty? 
(а) А = set of odd natural numbers divisible by 2 
(0) В = {х: х+5 = 0, хє № 
(c) С = set of even prime numbers 
(9 р = {х:1<х< 2, хє N}, 
2. Which of the following sets is finite? 
(a) Т={х:хє Zand x -2x-3 = 0} 
(b) В = The set of natural numbers which are divisible 
by 2 
(c) C = The set of lines passing through a point. 
(d D= {x : хЕ Zand x > -5} 
3. Which of the following pairs of sets are not equal? 
(a) A = {1, 3, 3, 1}, B= {1, 4} 
(БА = {x :x+2= 2}, B= {0} 
(с) A = (1,3, 4, 4}, B= 3, 1, 4} 


(d) а= B- зем. 


4. Which of the following sets is empty? 

(а) А = іх: xe папах < 1} 

(6) В = {x :3x+1=0,xe NI 

(c) С = (x : x is an integer and-1 <x < 1} 

(d) D = set of months of the year beginning with F. 
5. Which of the following sets is infinite? 





(а) {x : x is a prime number, x is even} 
(b) Set of all river in India 
(c) Set of all concentric circles 
6. Which of the following sets is finite? 
(a) The set of the months of a year 
(D {1, 2,3, 
(c) (1, 2, 3,--- 90, 100} 
(d) The set of lines which are parallel to x-axis 
(e) The set of numbers which are multiples of 5. 


7. Which of the following pairs of sets are not 
equivalent? 
(a) A = {2, 4, 6, 8}, В 25 tu, У, W, xj 
(b) A = (a, b, с}, В = (0, В, ү ô, vj 
()4-0,8-0 
(d A= (x:xz2nne №, В = {х:х=2п +1, пє М. 
8. Find the cardinal number of ће following set: (x : x 
is a letter of the word *'ASSASSINATION"| 
(a) 4 (b) 6 
(c) 8 (d) 2 
9. Find the cardinal number of the following set {x : x 
is a natural number < 30 and is divisible by 7 or 11} 
(a) 4 (b) 8 
(c) 6 (d) 2 
10. Find the cardinal number of the following set (x : x 
= 2п, ne N,4<x< 11} 
(а) 8 (b) 6 
(с) 12 (4) 4 
11. Which of the following sets is finite? 
(a) (x : x e N and x is a prime number] 
(b) (x : x 1s a quadrilateral on a plane] 
(c) {x :xe N and x? 25 < 0} 
(d) (x : x e N and x is a multiple of 3}. 
12. For which of the following cases А and В are 
equivalent? 


(а) А = {a, b, c, 2}, В = {1, 2, 3,:::, 24} 


113 
(b А=+—,—,—;, В=+х:х= id ,neN 
3::2:55 п+2 


(c) A = 12, 4, 6}, В = 40, 4), (4, 6), (2, 6) 


ad 
(d) А= хїх=— ЭЭ ,B- (pom : 
n +1 9 14 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


In which of the following cases, А = В? 

(а) А = (12, 14, 16}, B = 116, 18, 20} 

(0) 4= ф, р = 1) 

(с) А = іх: хє М аах< 1}, В = ф 

(d) А = {x : x is a day of the week beginning with 
5}, В = {Sunday}. 

In a class, 50 students play cricket, 20 students play 

football and 10 play both cricket and football. How 

many play at least one of these two games? 


(a) 60 (b) 45 

(c) 55 (d) 65 

Write down the power set of the set {0}. 
(a) ф (b) {0} 

(c) {$} (d) 49, (075 


Find the power set of A = {{a, b}, cj. 


(а) (0, ta, bj, {с} 

(b) (4, (a, b}, {ch} 

(c) 40, A, (a, by, {с} 

(d) None of these 

Which of the following pairs of sets are comparable? 

(а) А = {1, 3, 5}, and = (3, 2, 5, 6} 

(0) А = {х : хє Мапах < 10} and = {1, 2, 3,---, 
10, 11) 

(с) A = {1, 2, 3, {4, 5}}, and = {1, 2, 3, 4, 5}. 

(d) None of these 

Let A = 10, (03, 1, (1, 0), 7}. Which of the following 

Is false? 


(а) фе 4 (b) 40) € A 

(c) (1) А (d) (7, 6. CA 

Let А = (1, 2, (3, 4}, 5}. Which of the following 
statements is true? 

(а) {3,4} c A (0) {3, 4} є A 

()1сА4 (d (1,2, 5} є A 

Let А = (1, 3, 5} and B = (x : x is an odd natural 
number < 6}. Which of the following is false? 

(а ACB (b)BcA 

(с) 4 = В (d) None of these 

Let А = (1, 2, (3, 4}, 5}. Which of the following 
statements are true? 

(4) 3,4) c 4; (b) 3, 4) є A; 

(с) {{3, 43} “4; (0 {1, 3, 5} c A. 

Write down the power set of A = {8, 9}. 

(а) 40, {8}, {9}, 48, 93) 

(b) 40, {8}, 493) 


(с) 40, {8}, {9}, 48, 93) 
(d) None of these 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Write down the power set of C = (1, {2}}. 


(а) (6, {1}, 41233) 

(b) 40, {1}, 41233, 41, 4200) 
(c) (05. (25. 41, (025 
(d) None of these 





tt4- [sia 


n+ 
correct statement from the following: 


(а) 0є A (00с4 
ORF 


Р? ЕЙ’ апал < 10} point out the 


(c) 02 A4 


Which of the following statements is false for the 
sets A, B and C, where: 


A = {x|x is letter of the word ‘BOWL’} 

В = {x|x is a letter of the word ‘ELBOW’} 
C = (х|х is a letter of the word ‘BELLOW’} 
(a) ACB 

(08-20 

(o) B=C 

(d) B за proper subset of С. 

Which of the following statements is true? 


(a) Every subset of a finite set 1$ finite. 

(b) Every subset of an infinite set is infinite. 

(c) Every subset of an infinite set is finite. 

(d) A proper subset of a finite set is equivalent to 
the set itself. 


Let А = (x:xe N ^ x is a multiple of 2); 
B-íx:xe N^ xis a multiple of 5}; 
С= {х: хє N^xisa multiple of 10}; 
Describe the set (4 п B) A C, 


(a) A (b) B 
(CO) AAB (d) C 
Let А = (x:xe N ^ x is a multiple of 2} 


В = {x:xe N^ xis а multiple of 5} 
С = {x:xe М№лх is а multiple of 10} 
Describe the set А A (B о С) 


(а) A (b) B 
(c) C (d) None of these 
If U = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11}, А = (2, 4, 


7}, В = {3, 5, 7, 9, 11} and С = {7, 8, 9, 10, 11}, 
compute: (А r^ U) п (BUC) 


(а) {7} (b) {9} 
(с) {6} (4) {5} 
If = (a,b, с, d, e, f}, A = (a, b, c), find (U o 


(b) 4 
(d) None of these 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


If U = {а, 5, C, d, e, f). А = {а, 5, с}, В = te, d, 

e, f}, and С = (c, d, ej find (A В) UC. 

(a) A (b) B 

(c) C (d) U 

If И = {а, 5, C, d, e, f) А = {а, 5, с}, В = {с, 4, 

e, f}, C = {с, d, ej, find (Ап В) (А т С). 

(а) {с} (b) {a} 

(c) {b} (4) 44) 

Which of the following pairs of sets are disjoint? 
(1) 11, 2, 3, 4} and {x : x is a natural number and 

4 <х< 6} 
(ii) (a, e, i, o, и} and tc, d, e, f j 
(11) {x : x is an even integer} and {x : x is ап odd 


integer]. 
(a) Q) (b) (ai) 
(c) (iii) (d) None of these 


If U= {2, 3, 4, 5, 6, 7, 8, 9, 10, 11}, А = (3, 5, 7, 
9, 11} and В = (7, 8, 9, 10, 11), Compute (А — By. 
(а) {2, 3, 5, 7, 9, 11, 12} 

(b) (2, 4, 6, 8, 10, 11, 12} 

(c) (2, 4, 6, 8, 9, 10, 11} 

(d) None of these 


In a class of 100 students, the number of students 
passed in English only is 46, in Maths only is 46, 
in Commerce only 18 58. The number who passed in 
English and Maths is 16, Maths and Commerce is 24 
and English and Commerce is 26, and the number 
who passed in all the subjects is 7. Find the number 
of the students who failed in all the subjects. 

(a) 9 (b) 8 

(c) 10 (d) None of these 


If X and Y are two sets such that X U Y has 18 
elements, X has 8 elements, and Y has 15 elements, 
how many elements does X ^ Y have? 

(a) 5 (b) 7 

(c) 9 (d) 11 


If A and B are two sets such that А has 40 elements, 
A UB has 60 elements and A U В has 10 elements, 
how many elements does B have? 

(a) 40 (b) 30 

(c) 45 (d) 50 


If S and Т are two sets such that S has 21 elements, 
T has 32 elements, and 5 ^ T has 11 elements, how 
many elements does S U T have? 

(a) 52 (b) 32 

(c) 42 (d) None of these 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 
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In a group of 1000 people, there are 750 people who 
can speak Hindi and 400 who can speak English. 
How many can speak Hindi only? 


(a) 600 (b) 650 
(c) 750 (d) 800 
In a class of 50 students, 35 opted for mathematics 


and 37 opted for Biology. How many have opted 
for both Mathematics and Biology? How many have 
opted for only Mathematics? (Assume that each 
student has to opt for at least one of the subjects). 


(a) 15 (b) 17 
(c) 13 (d) 19 
In a group of 70 people, 37 like coffee, 52 like tea 


and each person likes at least one of the two drinks. 
How many people like both coffee and tea? 


(a) 19 (b) 17 
(c) 23 (d) 21 
In a town with a population of 5000, 3200 people 


are egg-eaters, 2500 meat eaters and 1500 eat both 
egg and meat. How many are pure vegetarians? 


(a) 600 (b) 800 
(c) 900 (d) 850 
Let A = (1, 2}, В = (2, 3j. Evaluate A x В. 


(a) (0, 1), (3, 1), 0,3) 

(b) (0,2), (1, 3), (2, 3)} 

(c) {1, 2), (1, 3), (2, 2), (2, 3 

(d) None of these 

If = {a, b}, В = {2, 3, 5, 6, 7} and C = 15, 6, 7, 
8, 9}, find A x (B A C). 


(a) 4 (b) Ф 

(с) {(5, a), (6, а), (7, а), (5, Б), (6, Б), (7, b) 

(d) {(а, 5), (а, 6), (а, 7), (b, 5), (b, 6), (b, 7)} 

If = (a, dj, B = (b, c, e) and C = (b, c, f}, then 
Ах (Во С) = 

(а) ф 

(b) (4 x B) п (A x C) 

(c) (AX B) v (A x C) 

(d) None of these 


If = (a, d}, В = (b, c, e) and C= (b, c, f), then 
Ах (Вт С) = 

(a) ф 

(b) (4 x B) ^ (A x C) 

(c) (AX B) v (A x C) 

(d) None of these 


If = (a, dj, В = (b, c, e) and C = (b, c, f}, then 
Ax(B-C)z- 
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(а) (Ах B) — (A x C) (b) (A x B) 

(c) Ax C (d) None of these 

If A = {1, 2, 3}, В = (2, 3, 4}, C= (1, 3, 4} and 
D = {2, 4, 5}, then (Ах В) п (Cx D) = 

(a) (A € D) x (B ^ C) 

(b) (Ас С) х (B ^ D) 

(c) ó 

(d) None of these 


49. 


The catresian product А x А has 9 elements and two 
of them are (-1, 0) and (0, 1). Find the set A? 

(a) A = 40, 1) (b) A = 1, 0, 1j 

(c) A= (0, -1) (4) А = (1, -1j 


. If A and В have n elements in common, how many 


elements do A x B and B x A have in common? 


(а) n (b) i? 
(c) n? (d) None of these 





EXERCISE-2 


(BASED ON Memory) 





. Ш an examination, 40% students failed in Hindi, 50% 


students failed in English. If 21% students failed in 
both the subjects, find the percentage of those who 
passed in Hindi. 
(a) 31% 
(c) 55% 


(b) 40% 
(d) 60% 
[UPPCS, 2012] 


. In a group of 50 people, 35 speak Hindi, 25 speak 


both Hindi and English and all the people speak 
Hindi or English or both. The number of people 
who speak English only is: 
(a) 40 (b) 20 
(c) 15 (d) 10 

[UPPCS, 2012] 


. In a certain office, 72% of the workers prefer cold 


drink and 4496 prefer tea. If each of them prefers 
cold drink or tea and 40 like both, then the total 
number of workers in the office is: 
(a) 40 (b) 240 
(c) 220 (d) 210 

[UPPCS, 2012] 


. In a survey of a town, it was found that 65% of the 


people surveyed watch the news on T.V. 40% read a 
newspaper and 25% read a newspaper and watch the 
news on T.V. What per cent of the people surveyed 
neither watch the news on T.V. nor read a newspaper? 
(a) 596 (b) 1096 
(c) 2096 (d) 1596 

[SSC (GL), 2011] 


. There are 80 families in a small extension area. 20 per 


cent of these families own a car each. 50 per cent of 
the remaining families own a motor cycle each. How 
many families in that extension do not own any vehicle? 
(a) 30 (b) 32 
(c) 23 (d) 36 

[SSC (GL), 2011] 


6. Out of 100 families in the neighbourhood, 50 have 


radios, 75 have TVs and 25 have VCRs. Only 10 
families have all three and each VCR owner also has 
a TV. If some families have radio only, how many 
have only TV? 
(a) 30 
(c) 40 


(b) 35 
(d) 45 
[SSC (GL), 2011] 


. If the number of items in a set A is и(А) = 40. If n(B) 
= 26 and п(А A В) = 16 then n(A A B) is equal to: 
(a) 30 (b) 40 
(c) 50 (d) 60 

[SSC, 2014] 

. 464009 is equal to: 

(a) 352 (b) 523 
(c) 253 (d) 532 


[SSC, 2014] 


. 7296 of the students of a certain class took Biology 


and 44% took Mathematics. If each student took at 
least one of Biology or Mathematics and 40 students 
took both of these subjects, the total number of 
students in the class is: 
(a) 200 
(c) 250 


(b) 240 
(d) 320 
[SSC, 2010] 


. In an examination, 30% of the total students failed 


in Hindi, 4596 failed in English and 2095 failed in 
both the subjects. Find the percentage of those who 
passed in both the subjects. 


(a) 35.796 (b) 3596 
(c) 4096 (d) 4596 
(e) 449, 


[IBPS PO/MT, 2013] 


Set Theory 30.11 


ANSWER KEYS 
ЕхєКс:5Е-1 


‚ © 2.(а) 3. (а) 4.(b 5. (с) 6. (а) 7. (Ы) 8 (Ы) 9. (с) 
. (а) 15. (d) 16. (c) 17. (b) 18. (c) 19. (b) 20. (d) 21. (b) 22. (а) 








11. (c) 12. (c) 13. (b) 
24. (a) 25. (d) 26. (a) 
37. (b) 38. (c) 39. (a) 
50. (c) 


. (d) 28. (c) 29. (a) 30. (c) 31. (d) 32. (a) 33. (c) 34. (d) 35. (a) 
. (c) 41. (a) 42. (b) 43. (c) 44. (d) 45. (c) 46. (b) 47. (a) 48. (b) 


ЕхЕВСІЅЕ-2 











2(4) 2. (с) 3. (а) 4. (с) 5. (Ы) 6. (Ы) ТО 8. (с) 9. (с) 
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Exercise- | 


14. 





. (©) (a) As no odd natural number is divisible by 2, the 


set A is empty. 

(b) Since no natural number satisfies the equation x + 5 
=0, --. В = 6. 

(c) Since 2 is an even prime number, i.e., С = {2}, C 
is not an empty set. 


(d) Since there is no natural number between 1 and 2, 
D is an empty set. 


. (а) (a) A = {x : x € Z and x? -2x — 3 = 0} = (3, -1). 


-. A is a finite set. 

(b) В = The set of natural numbers divisible by 2 = (2, 
4, 6, 8, 10,---}. .. В is an infinite set. 

(c) Since infinite number of lines pass through a point, 
C is an infinite set. 

(d) D = (-4, -3, –2,:::}. Clearly D is an infinite set. 


. (а) (a) A = 11, 3}; В = (1, 4}. A and B have different 


elements, .. А # В. 

(b A = (x:x * 222) = {0}; В = {0}. A and В have 
same elements, .. 4 = B. 

(с) А = 11, 3, 4, 4} = 11, 3, 4}; В = (3, 1, 4}. A and 
B have same elements, .. А = В. 


(d) ан 
23 12:73 








A and В have same elements, .. А = В. 


(a) Given: n(C) = 50, n(F) = 20, n(C v Р) = 10. 
Number of students playing at least one of these two games 
= п(СоЕ) = п(С) + п (Е) - п (Со Е) 

= 50 + 20 – 10 = 60. 


15. 


(d) Let, А = {0}. The possible subsets of this set А аге 
@ and {0}, so the power set of the given set А is P(A) 
= tf (05. 


. (c) Let, A = {{a, bj, с}. To determine P(A): Since А 


contains two elements (a, b), c, P(A) will contain 2? = 
4 elements. 


The elements of P(A) are 0, A, (a, b}, {с}. 


. (b) (a) led but 1€ B and 6 B but 6 А. 


A and B are not comparable. 
(0) А = іх: хє Мапіх < 10} 211,2, 3, 4, 5, 6, 7, 
8, 9, 10} B = (1,2, 3, 4, 5, 6, 7, 8, 9, 10, 11} Clearly, 
ACB = A and B are comparable. 
(c) (4, 5) Е A but (4, 5) e B and 4 e B but 4 e A. 


A and B are not comparable. 


‚ (d) А-12,4,6,-4 


В = (5, 10, 15,-4| 
С = (10, 20, 30,--1 
(A ^ B) = 12, 4, 6---} п (5,10, 15,-..} 
= (10, 20, 30,---} = C 
(доВпсС=СосС=;С. 


. (0 B U C= (5, 10, 15,--.] U 110, 20, 30,...] 


= {5, 10, 15,3 
An (В с\ С) = {2 4, бу} ^ (5, 10, 15,-4 
-(10, 20, 20,---} = C. 


. (a AN U= (2,4, 73; BU C (3,5, 7, 8, 9, 10, 11}. 


Then (4 ^ 0) ^ (B U C) = (2, 4,7, п (3, 5, 7, 8, 
9, 10, 11) = {7}. 


. (ec) ОЧА = (a, В, с, а, е, Ў} O {a, b, с} 


= {a, b, c, d, e, f} =U 
(О o Ay = 6. 


. (d) А UB = {a, b, с} о {с, d, e, f} 


= {а, 5, C, d, e, fj 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


(A U В) UC = {а, b, c, d, e, f} O {c, d, e} 
= {a, b, c, d, e, f} 
=U. 
(a) AO B= {a, b, c} с {c, d, e, f} = {с} 
AOC = {а, Б, с} N {с, d, e} = {с} 
(ANB)U(ANC)= {с}. 
(c) (a) {x : x is a natural number and 4 < x < 6} 
= (4, 5, 6}. Now , (1, 2, 3, 4} and (4, 5, 6} have one 
element 4 common. Therefore, the given two sets are 
not disjoint. 
(b) The sets {a, e, 1, 0, u} and {c, d, e, f} have one 
element e as common. Then, the given two sets are not 
disjoint. 
(с) The sets {x : x is an even integer} and {x : x is an 
odd integer} have no element as common and therefore 
they are disjoint sets. 


(d) A — В is a set of member which belong to А but do 
not belong to B 


А-В= (3,5) 
(A — BY = (2, 4, 6, 7, 8, 9, 10, 11}. 
(a) 


E aby м 
v» 


C 


No. of students who passed in one or more subjects = 11 

9+ 13+ 17 + 15 + 19 +7 = 91. 

No. of students who failed іп all the subjects = 100 
9] = 9. 

(a) We are given n(X UY) = 18, n(X) = 8, n(Y) = 15. 

Using the formula 

nX о Y) = n(X) + n(Y) -nX Vv Y), 

we get (X У) = 8 + 15 - 18 = 5. 

(b) We are given n(A) = 40, n(A A B) = 60 and n(A A 

В) = 10. Putting these values in the formula n(A U B) 

= n(A) + n(B) — n(A r^ B) we get 60 = 40 + n(B) – 

10 = n(B)-30. 

(с) n(S) = 21, и(Т) = 32, (Se^ T) = 11, n(So T) =? 

Using n(S O T) = п (5) + n(T) – n(S с T) 

-214-32-11-42 

Hence, S U T has 42 elements. 

(a) Here, n(H 5 E) = 1000, n(H) = 750, n(E) = 400 

Using n(H U E) = n(H) + n(E) — n(H n E) 








U 


OB 











40. 


41. 


42. 


43. 


44. 


45. 


We get 1000 = 750 + 400 — n(H п E) 
> n(H A E) = 1150 - 1000 = 150. 
Number of People who can speak Hindi only 
= n(H с\ E^) = n(H) – n(H n E) 
= 750 — 150 = 600. 
(c) Here, n(M ‹ B) = 50, n(M) = 35, п(В) = 37, п(М 
п В) =? 
Using n(M U B) = n(M) + n(B) — n(M п B) 
We get 50 = 35 + 37 — n(M п B) 
=> n(M A В) = 35 + 37 - 50 = 72 - 50 = 22 
22 students have opted for both Mathematics and 
Biology. 
Again number of students who have opted for only 
Mathematics = n(M) – n(M r^ B) = 35 22 = 13. 
(a) Let A = set of people who like coffee and В = set 
of people like tea. 


Then, А A B = set of people who like at least one of 
the tow drinks. 


And А A B = set of people who like both the drinks. 
Here, n(A) = 37, n(B) = 52, n(A U В) = 70. 
Using the result 
n(A U B) = п(А) + n(B) – n(A A B) 
we have 70 = 37 + 52 — n(A п B) 
> n(A A В) = 89 – 70 = 19. 
19 people like both coffee and tea. 


(b) Let, E be the set of people who are egg-eaters and 
M be the set of people who are meat-eaters. 


We have, n(E) = 3200, n(M) = 2500, n(E ^ M) = 1500. 
Using n(E U M) = n(E) + n(M) – n(E A M) 
= 3200 + 2500 — 1500 
= 5700 — 1500 = 4200. 
U 


oy 


Number of pure vegetarians 
n(U) — n(E о М) 
5000 — 4200 = 800. 
(0) A x B= (1,2) x (2, 3) 
= tC, 2), (1, 3), (2, 2), (2, 3). 
(d) We have, 
(В с\ С) = {2, 3, 5, 6, 7} 45, 6, 7, 8 9} 
= {5, 6, 7} 
АХ (BOC) = ца, b} x $5, 6, 7} 
= {(a, 5), (a. 6), (a, 7), (b, 5), (b, 6), (Ь,7)}. 














(c) 
(BUC) = {b, се U{b, с, f} = {b, c e, f} 


AXxX(BUC) = (а, d} x {b, c, e, ft 


46. 
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= {(a, Б), (a, с), (a, е), (a, f), (d, Б), (а, с), (d, e), (d, })} 47. (а) (B- С) = {b, c, ej - {b, с, f} = te 
34401) A x (B — С) = ((a, е), (d, e) ...(1) 
Also, (4 х В) = ((a, 5), (a, c), (а, e), (d. 5), (а, с), (d, Also, (Ах B) - (A x C) = ((a, e), (d, e) ...(2) 
2) Hence, from (1) and (2), we have 
and, (4 x C) = (a, b), (a, c), (a, f). (d, b), (d, c), (d. f) Ax(B- C) - 4x B) - (4x С). 
оо teda. PONI вание 
E 5,02, 0.3 046. 23.0, 33 ©, 6,2, Ө, 
From (1) and (2), we have (C x D) = (1, 3, 4) x (2, 4, 5} 
шэг d NE Mi = {(1, 2), (1, 4), (1, 5), B, 2), (3, 4) (3, 5), (4, 2), (4, 
(b) (B^ С) = сво ib с, f} = ib, с} 4), 4, 5) 
Ax (B ^ С) = (a, d) x (b, с} (4 ^ B) ^ (€ x D) 
урла ааг = (1, 2), (1, 4), G, 2), (3, 4) 
Also, (4 x В) A (4 x C) Also, (А ^ C) = (1, 3} and (B ^ D) 
= ((a, D), (a, c), (a, b), (d, с)} = (2, 4). Therefore, 
Ax(BnhC)-(Ax B п “хо. (А с\ С) х (BOD) = {(1, 2, (1, 4), (3, 2), (3, 4)} 
Hence, (Ax B) п (Cx D = (А с\ С) x (BOD). 
EXERCISE-2 


(Вл5Ер ON Memory) 





. (d) In 40% students failed Hindi then 6096 students 


passed in Hindi. 


. (©) Number of people speak English only 


= 50 — (10 + 25) 
= 15 


у 





50 


. (а) 72% + 44% = 11696 


16% — 40 


100% -42 x100= 250 


Hence, 16% workers are there who prefer both drinks 
which are 40 in number. 


Cx Qe 


Required percentage 


. (с) 


= 100 — (40 + 25 + 15) 
= 100 — 80 = 20% 


5. 


b) 2096 of 80 20 „80 16 
Е үүрээ 


Remaining 50% 





80 — 16 x 
= = x = 
( ) 100 


No. of families not owning any vehicle 


= 80 — (32 + 16) = 80 – 48 = 32 


32 


6. (b) 


Radio TV 





VCR 


~ (40-х) +x+ 10 + 15 + (50 - x) = 100 
=> 115 – 2х +х= 100 

. x = 115 - 100 = 15 

. Only TV = 75 - 15 - 10 - 15 = 35 











7. (с) и(АУВ)-и(А)-и(В)-н(АгсхВ) 


= 40 + 26 - 16 = 50 
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8. (0 5 [64009 |253 caer 
2 |4 100 
45 |240 л х=250 
E 2 10. (d) Let the number of students be 100. Number of students 
503 | 1509 who failed in Hindi is 3096. 
3| 1509 n(H) = 30 
506 i Number of students who failed in English is 4596. 
-. 64009 = 253 г. (E) = 45 
9. (c) п(4) = Biology students = 7296 Number of students who failed in both the subjects is 2096. 
n(B) — Mathematics students — 4496 n(H о E) = 20 
Total students = n(4 U B) = 100% Applying the rule, 
100% = 72% + 44% — п(А N B) п(Н U E) = n(H) + n(E) — n(H с E) 
= 116% — n(A п B) = 30 + 45 – 20 = 55 
п(А п B) = 16% Percentage of students who failed in Hindi or English or 


both the subjects = 55% 


Number of students who passed in both the subjects — 
100 — 55 = 45% 


= number of students studying both subjects = 40 
Let the total number of students be x 


Now, according to the question, 


Permutations and Combinations 








INTRODUCTION 
We often come across questions such as the following: 


1. In how many ways can 4 bottles be arranged in a 
row? 

2. In how many ways can 5 students be seated at a 
round table? 

3. In how many ways can a group of five people be 
selected out of a gathering of ten people? 

4. In how many ways can 5 maps be selected out of 
8 and displayed in a row? 


Answers to these questions and many other important 
and more difficult ones can often be given without actually 
writing down all the different possibilities. In the present 
chapter we shall study some basic principles of the art 
of counting without counting which will enable us to 
answer such questions in an elegant manner. 


FACTORIAL NOTATION 


The continued product of first n natural numbers is called 
n factorial or factorial n and is denoted Бу |” огл! 
Thus, |~ or n! 

=1.2.3.4....... (n — 1)п 

= п.(п— 1)-(п—2)........ 3.2.1 (їп геуегзе ог4ег) 


Notes: 


1. When 7 is a negative integer or a fraction, п! is not 
defined. Thus, и! 1s defined only for positive integers. 

2. According to the above definition, 0! makes no sense. 
However, we define 0! = 1. 


3. n! 2 n(n — 1)! 
4. (2n)! = 2"-n! [1.3.5.7 .......... (2n — 1)]. 
Illustration 1: Evaluate 
2220! ec, 
0) 28! (ii) 5131 
= 121-10! о С 
(iii) 9! (iv) 31741 51: 














Solution: 
_ 301 30x 29 x28! 
ETT 28 = 30 x 29 = 870. 
. 9! 9х8х7х6х5! 
00-54. 5Ix3x2 = 504. 
121-101 12х11х10!-10! 
ап) 9 9! 
10! 
zr [Beg 
= 10 x 131 
= 1310. 
1 1 1 4x5 5 1 
Gv) 31 41 5| 3Ix4x5 4155 5 
20 5 1 
++ 
= 5055! 
26_13 
= 51 60: 


Illustration 2: Convert into factorials: 
(Г) 4.5.6.7.8.9.10.11. (1) 2.4.6.8.10. 


Solution: (i) 4-5-6-7-8-9-10- 11 
_ 1.2.3.4.5.6.7.8.9.10.11 
1.2.3. 





11! 

ОЗ: 

Gi) 2-4-6-8-10 
=(2-1)- (2-2): (2-3): | 
(оО) 2538x425) 
=25. 51. 


Fundamental Principle of Counting 


Multiplication Principle If an operation can be 
performed in ‘m’ different ways; following which a 
second operation can be performed in ‘n’ different ways, 
then the 2 operations in succession can be performed in 
m X n different ways. 
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Illustration 3: How many numbers of 2 digits can 
be formed out of the digits 1, 2, 3, 4, no digit being 
repeated? 


Solution: The first digit can be any 1 of the 4 digits 1, 
2, 3, 4, that is the first digit can be chosen in 4 ways. 
Having chosen the first digit, we are left with 3 digits 
from which the second digit can be chosen. Therefore, 
the possible ways of choosing the two digits are 

Since the first digit can be chosen in four ways 
and for each choice of the first digit there are three 
ways of choosing the second digit, therefore, there 
are4 x 3 


2 Possible numbers 


<: 12, 13, 14 
4 © 
= 


3 21, 23, 24 






Start — (selection of 4 
(selection of second digit) 
first digit) ! 


31, 32, 34 


= © 
e 


4 2 41, 42, 43 
3 ©, 
UY = 
4 choices 3 choices Total = 4 x 3 
= 12 choices 


ways, that is, 12 ways of choosing both the digits. Thus, 12 
numbers can be formed. 

Illustration 4: Anu wishes to buy a birthday card for 
her brother Manu and send it by post. Five different 
types of cards are available at the card-shop, and four 
different types of postage stamps are available at the 
post-office. In how many ways can she choose the card 
and the stamp? 

Solution: She can choose the card in five ways. For each 
choice of the card she has four choices for the stamp. Therefore, 
there are 5 x 4 ways, that is, 20 ways of choosing the card 
and the stamp. 

Illustration 5: Mohan wishes to go from Agra to 
Chennai by train and return from Chennai to Delhi by 
air. There are six different trains from Agra to Chennai 
and five different flights from Chennai to Agra. In how 
many ways can he perform the journey? 

Solution: Since he can choose any one of the six trains 
for going to Chennai, and for each such choice he has 
five choices for returning to Agra, he can perform the 
journey in 6 x 5 ways, that is, 30 ways. 


Addition Principle 


If an operation can be performed in ‘m’ different ways 
and another operation, which is independent of the 
first operation, can be performed in ‘n’ different ways, 
then either of the two operations can be performed in 
(т + п) ways. 


Note: 
he above two principles can be extended for any finite 
number of operations. 


Illustration 6: Suppose there are 5 gates to a stadium, 
2 on one side and 3 on the other. Sohan has to go out of 
the stadium. he can go out from any one of the 5 gates. 
Thus, the number of ways in which he can go out is 5. 
Hence, the work of going out through the gates on one 
side will be done in 2 ways and the work of going out 
through the gates on other side will be done in 3 ways. 
The work of going out will be done when Sohan goes 
out from side I or side II. Thus the work of going out 
can be done in (2 + 3) = 5 ways. 


% 


Ds 
a 9 C ew 
S; 
Ide | 


Note: 


Addition theorem of counting is also true for more than 
two opeartions. 


Permutation 


Each of the different arrangements which can be made by 
taking some or all of given number of things or objects at a 
time 18 called a permutation. 


Note: 


Permutation of things means arrangement of things. The word 
arrangement is used if order of things is taken into account. 
Thus, if order of different things changes, then their arrange- 
ment also changes. 


Notation 


Let r and n be positive integers such that 1 € r € n. Then, the 
number of permutations of n different things, taken r at a time, 
is denoted by the symbol "P, or P (n, r). 
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SOME BASIC RESULTS 






1, "P, ог P(n, r) = = п (n-—1)(n- 2) 


п! 
(n — р)! 


.[n-(r-1)0srtm. 





Illustration 7: 


(i) P(6, 4), 
(1) Р(15, 3), 
(iii) P(30, 2). 


Solution: (1) We have 


Evaluate the following: 


6! 6.5.4.3.2.1 








Pre aa qure = 
(1) We have 
15! — 15! (5.14.13) (121) 
Р(15, 3)-115:-3) ^ 1217 o - 2730. 


30! 30! (30.29) (28!) 
(30-2) 28! 28 


870. 





(1) P(30, 2) - 


2. The number of permutations of n things, taken 
all at a time, out of which p are alike and are 
of one type, q are alike and are of second type 





and rest are all different — 


Ра: | 





Illustration 8: There are 5 red, 4 white and 3 blue 
marbles in a bag. They are drawn one by one and 
arranged in a row. Assuming that all the 12 marbles ae 
drawn, determine the number of different arrangements. 
Solution: Here, = 12, p = 5, р, = 4 and p, = 3 

*. The required number of different arrangements 








n! 12! 


= p!p!p! 51413! 








12.11.10.9.8.7.6 11-10-9-8-7 


4-3-2-1-3-2:1 2 
= 990 x 4 x 7 = 27720. 





3. The number of permutations of n different 
things taken r at a time when each thing may 
be repeated any number of times is n”. 





Illustration 9: In how many ways can 5 apples be distrib- 
uted among 4 boys, there being no restriction to the number 
of apples each boy may get? 


Solution: The required number of ways = 4°. 





4. Permutations under Restrictions 


(a) Number of permutations of different things, 
taken r at a time, when a particular thing is 
to be always included in each arrangement, 
is 


г. a cm 
(b) Number of permutations of n different things, 
taken r at a time, when s particular things are 
to be always included in each arrangement, 


is 
s! (r = (5 = D) Р, 
(c) Number of permutations of n different things, 


taken r at a time, when a particular thing is 
never taken in each arrangement, is 
n-l P. 

(d) Number of permutations of n different things, 
taken all at a time, when m specified things 
always come together, is m! x (n — m 41) 

(e) Number of permutations of n different things, 
taken all at a time, when m specified things 


never come together, is n! — m! x (n— m + 
1)!. 


5. Circular Permutations 


(a) Number of circular arrangements (permuta- 
tions) of n different things = (n — 1)!. 








Illustration 10: In how many ways can eight people 
be seated at a round table? 


Solution: Required number of ways = (8 — 1)! 


7! — 5040. 


(b) Number of circular arrangements (permutations) 
of n different things when clockwise and 
anticlockwise arrangements are not different, 
that is, when observation can be made from 


1 
both sides — gue 1)!. 
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Illustration 11: Find the number of ways in which 
n different beads can be arranged to form a necklace. 
Solution: Required number of arrangements 


x 4! = 12. 





1 1 
Sc — 1)! = 
perg 


Combination 


Each of the different groups or selections which can 
be made by taking some or all of a number of things 
(irrespective of order) 18 called a combination. 


Note: 

Combination of things means selection of things. 
Obviously, in selection of things order of things has no 
importance. Thus, with the change of order of things 
selection of things does not change. 

Notations The number of combinations of п different 
things taken r at a time is denoted by "C, or C (n, r). 

n! 


Thus, "С = 


r~ rl(n-r)! 


qu 
n(n—-l)(n—-2)..(n-r-4l) 
r(r-1)(r-2)..3.24 





If r > n, then "C, = 0. 





Illustration 12: Evaluate: 
()"C, Gi) "C, (ii) "C, 
Solution: 
2 шш 
(0 G= 3101-3)! 318! 
11х10х9х8! 
= 3х2х8! = 165: 
ЖЕ 10! _ 10х9х8! 
(ii) С, = gm! gix2 =45. 


100! 100х99х 98! 
981х 2 





= 4950. 


(i) "C, = grat 





Some Important Results 
1, 'C = "C, 

2. "C,="C,=1,"C, = п 

3. If "C, = "C. then either x = y 


that is, x + y = и. 





or y-n-x 


4 9C RAD eme 





"C,  n-r«*l 
“Сод r 


©! 


6. If n is even then the greatest value of "C, is 
"С 


ni?’ 


7. If n is odd then the greatest value of "C, is 
n-l. 
2 


r decreasing numbers starting with и 





n 


" r increasing numbers starting with 1 


99 


n(n—-l)(n-2)...(n—-r-1) 
1:2:3....r. 





ось 
10. "С, РИ NS F "С, + ... = "C, + "C, T "C; К^; 
= 27 


11. Number of combinations of n different things 
taken r at a time 


(a) when p particular things are always included 
= "PC 
r-p 
(b) when p particular things are never included 
== "PC 
(c) when p particular things are not together in 


any selection = "С, — T 








Illustration 13: In how many ways can 5 members 
forming a committee out of 10 be selected so that 


(i) two particular members must be included. 
(1) two particular members must not be included. 


Solution: 


(i) When two particular members are included, then, we 
have to select 5 — 2 = 3 members out of 10 — 2 = 
8. 


The required number of ways 


81 8x7x6 
(1) When 2 particular members are not included, then, 
we have to select 5 members out of 10 — 2 = 8. 


The required number of ways 


8! 


OX. 8x7x6 
Aa С шыш 


6 


= 56. 





12. (а) Number of selections of r consecutive things 
out of n things ina row =n -r+ 1. 
(b) Number of selections of r consecutive things 
out of n things along a circle 
n, when r<n 
І, when r=n° 
13. (a) Number of selections of zero or more things 
out of n different things 


"Cy + "C + "С, + ... + °C, = 2" 


(b) Number of combinations of n different things 
selecting at least one of them is 


ее Ре 


(c) Number of selections of r things (r < n) out 
of n identical things is 1. 

(d) Number of selections of zero or more things 
out of n identical things = n + 1. 

(e) Number of selections of one or more things 
out of n identical things = n. 
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(f) If out of (p + q + r + 2) things, p are alike 
of one kind, g are alike of second kind, r 
are alike of third kind and ¢ are different, 
then the total number of selections is 
(р + D(q + 1) (и + 1)2' - 1. 

(g) The number of ways of selecting some or ай out 
ofp +q +r items where p are alike of one kind, 
q are alike of second kind and rest are alike of 
third kind is [(p + 1) (q + 1)(r + D] - 1. 

14. (a) Number of ways of dividing m + n different 

things in two groups containing т and n 

things, respectively (m + n): 





(b) Number of ways of dividing m + n + p 
different things in three groups containing 
m, п and p things, respectively (m + n + p): 





(m * n р)! 


m!n! p! 





SOME USEFUL SHORTCUT METHODS 








1. The number of triangles which can be formed 
by joining the angular points of a polygon of 
n(n—1)(n—-2) 
P А 


n sides as vertices are 





Illustration 14: 


Find the number of triangles formed 
by joining the vertices of an octagon. 


Solution: The required number of triangles 


_ n(n-1)(n—2) 
i 6 


_ 88-068-2) 8х7х6 _„. 





6 6 





2. The number of diagonals which can be formed 
by joining the vertices of a polygon of n sides 
n(n—3) 
айк e. 
2 





Illustration 15: 
decagon? 


How many diagonals are there in a 


Solution: The required number of diagonals 
_ n(n—3) 10(10—3) 
Ни 2 
10х 
= 35. 
2 











3. If there аге ‘m’ horizontal lines and ‘n’ vertical 
lines then the number of different rectangles 
formed are given by ("C, x "С.). 





Illustration 16: In a chess board there are 9 vertical 
and 9 horizontal lines. Find the number of rectangles 
formed in the chess board. 

Solution: The require number of rectangles. 


= °С, x °С, = 36 x 36 = 1296. 





4. These are ‘n’ points in a plane out of which ‘m’ 
points are collinear. The number of triangles 
formed by the points as vertices are given by 
"C — "C. 





Illustration 17: There are 14 points in a plane out 
of which 4 are collinear. Fine the number of triangles 
formed by the points as vertices. 
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Solution: The required number of triangles 


= "C, — C, = 364 — 4 = 360. 





5. There are ‘n’ points in a plane out of which 
‘m’ points are collinear. The number of straight | 
lines formed by joining them are given by 


(С, —”С, + 1). 





Illustration 18: There are 10 points in a plane out of 
which 5 are collinear. Find the number of straight lines 
formed by joining them. 


Solution: The required number of straight lines 
= "С, "С, +1 
= VC, — °С, +1 = 45 – 10 + 1 = 36. 
6. If there are ‘n’ points in a plane and no three points 
are collinear, then the number of triangles formed 
n(n —l)(n-2) 


with ‘n’ points are given by 
6 


Illustration 19: Find the number of triangles that can 
be formed with 14 points in a plane of which no three 
points are collinear. 


Solution: The required number of triangles 





= 364. 


_ n(n-1(n-2) 14x13x12 
Е 6 


6 





7. The number of quadrilaterals that can be formed 
by joining the vertices of a polygon of n sides 


n(n —Y)(n-2)(n-3) 


are given by , where n 23, 





24 





Illustration 20: Find the number of quadrilaterals that 
can be formed by joining the vertices of a septagon. 


Solution: The required number of quadrilaterals 
_ n(n -1)(n - 2)(n -3) 
24 





| 70-30-2)Y7-3) 
24 





7х6х5х4 
= 35, 
24 





8. There are и points in a plane and no points are 
collinear, then the number of straight lines that 
can be drawn using these ‘и’ points are given 

n(n—1) 
by ———. 
d 2 





Illustration 21: How many straight lines can be drawn 
with 18 points on a plane of which no points are collinear? 


Solution: The required number of straight lines 


| n(n-1 1808-1 18x17 


= 153. 





2 2 2 





9. In a party every person shakes hands with | 
every other person. If there was a total of H | 
handshakes in the party, then the number of | 
persons ‘n? who were present in the party can 
be calculated from the equation: 


n(n—2) 3 
2 


H. 





Illustration 22: In a party every person shakes hands 
with every other person. If there was a total of 105 
handshakes in the party, find the number of persons who 
were present in the party. 


Solution: Let ‘и’ be the number of persons present in 
the party. 
We have, the equation 


n(n —1) -H 
2 

> n(n-1) = 105 
2 


=> п(п-1)=15х(15—1)=» n= 15. 
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Exercise- | 





. There are 6 candidates for 3 posts. In how many 
ways can the posts be filled? 


(a) 120 (b) 130 
(c) 100 (d) 110 


. From among the 36 teachers in a school, one principal 
and one vice-principal are to be appointed. In how 
many ways can this be done? 


(a) 1360 (b) 1260 
(c) 1060 (d) 1160 


. There are 15 buses running between Delhi and 
Mumbai. In how many ways can a man go to Mumbai 
and return by a different bus? 


(a) 280 (b) 310 
(c) 240 (d) 210 


. A teacher of a class wants to set 1 question from 
each of 2 exercises in a book. If there are 15 and 
12 questions in the 2 exercises respectively, then in 
how many ways can the 2 questions be selected? 


(a) 160 (b) 140 
(c) 180 (d) 120 


. The students in a class are seated according to their 
marks in the previous examination. Once, it so 
happens that four of the students got equal marks 
and therefore the same rank. To decide their seating 
arrangement, the teacher wants to write down all 
possible arrangements one in each of separate bits of 
paper in order to choose one of these by lots. How 
many bits of paper are required? 


(a) 24 (b) 12 
(c) 48 (d) 36 


. For a set of 5 true-or-false questions, no student has 
written all the correct answers, and no 2 students 
have given the same sequence of answers. What is 
the maximum number of students in the class, for 
this to be possible? 


(a) 31 (b) 21 
(c) 51 (d) 41 


. A code word is to consist of 2 English alphabets 
followed by 2 distinct numbers between 1 and 9. 
For example, CA23 is a code word. How many such 
code words are there? 


(a) 615800 
(c) 719500 


(b) 46800 
(d) 410800 


8. 


12. 


There are 6 multiple choice questions on an 
examination. How many sequences of answers are 
possible, if the first three questions have 4 choices 
each and the next 3 have 5 each? 

(a) 6000 (b) 5000 

(c) 4000 (d) 8000 


. There are 6 multiple choice questions in an 


examination. How many sequences of answers are 
possible, if the first 2 questions have 3 choices each, 
the next 2 have 4 choices each and the last two have 
5 choices each? 


(a) 3450 
(c) 3600 


(b) 3300 
(d) 3400 


. Each section in the first year of plus 2 course has 


exactly 40 students. If there are 5 sections, in how 
many ways can a set of 4 student representatives be 
selected, 1 from each section? 


(a) 2560000 (b) 246500 
(c) 2240000 (d) 2360000 


. There are 5 letters and 5 directed envelopes. Find 


the number of ways in which the letters can be put 
into the envelopes so that all are not put in directed 
envelopes? 


(a) 129 (b) 119 
(c) 109 (d) 139 
There horses H,, H,, H, entered a field which has 7 


portions marked Р, Р, Р, Р, Р, P. and Р.. If no 
2 horses are allowed to enter the same portion of 
the field, in how many ways can the horses graze 
the grass of the field? 
(a) 195 
(c) 185 


(b) 205 
(d) 210 


. How many different numbers of 2-digits can be 


formed with the digits 1, 2, 3, 4, 5, 6; no digits 
being repeated? 
(a) 40 
(c) 35 


(b) 30 
(d) 45 


. How many 3-digit odd numbers can be formed from 


the digits 1, 2, 3, 4, 5, 6 when 

(1) repitition of digits is not allowed 
(1) repitition of digits is allowed? 

(а) (i) 60, (ii) 108 (b) (1) 50, (ii) 98 
(c) (i) 70, (ii) 118 (d) (i) 80, (ii) 128 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


How many 2-digit odd numbers can be formed from 
the digits 1, 2, 3, 4 5 and 8, if repitition of digits is 
allowed? 

(a) 5 (b) 15 

(c) 35 (d) 25 

How many odd numbers less than 1000 can be formed 
using the digits 0, 2, 5, 72 (repetition of digits is 
allowed). 

(a) 52 (b) 32 

(c) 22 (d) 42 

How many 3-digit numbers each less than 600 can 
be formed from the digits 1, 2, 3, 4, 5 and 9, if 
repetition of digits is allowed? 

(a) 180 (b) 160 

(c) 165 (d) 185 

How many words (with or without meaning) of 3 
distinct English alphabets are there? 


(a) 15600 (b) 14650 
(c) 12800 (d) 13700 


How many numbers are there between 100 and 1000 
in which all the digits are distinct? 

(a) 548 (b) 648 

(c) 748 (d) 756 

How many integers between 1000 and 10000 have 
no digits other than 4, 5 or 6? 

(a) 91 (b) 51 

(c) 81 (d) 71 

A number lock on a suitcase has 3 wheels each 
labelled with 10 digits from 0 to 9. If opening of 
the lock is a particular sequence of 3 digits with no 
repeats, how many such sequences will be possible? 
(a) 720 (b) 760 

(c) 680 (d) 780 

A customer forgets a 4-digit code for an Automatic 
Teller Machine (A.T.M.) in a bank. However, he 
remembers that this code consists of digits 3, 5, 
6 and 9. Find the largest possible number of trials 
necessary to obtain the correct code. 


(a) 12 (b) 24 
(c) 48 (d) 36 

If (n + 2)! = 2550 (n!), find n 
(a) 38 (b) 35 

(c) 49 (d) 43 

If (n D! = 6[(n — DI], find n 
(a) 6 (b) 4 

(c) 8 (d) 2 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


n! n! 
If 21(п — 2)! and 41(п — 4)! are in the ratio 2:1, find 





the value of n. 


(a) 0 (b) 1 

(c) 2 (d) 3 

Find n if "P, = 18. "ЭР, 

(a) 4 (b) 8 

(c) 6 (d) 12 

If P(56, r + 6):Р(54, r + 3) = 30800:1, find r. 
(a) 51 (b) 41 

(c) 31 (d) 43 


In how many ways can 10 people line up at a ticket 
window of a cinema hall? 


(a) 3628800 (b) 3482800 
(c) 344800 (d) 3328800 


How many words, with or without meaning, can be 
formed using all letters of the word EQUATION, 
using each letter exactly once? 


(a) 38320 (b) 39320 
(c) 40320 (d) 38400 


Ten students are participating in a race. In how many 
ways can the first 3 prizes be won? 


(a) 920 (b) 680 
(c) 820 (d) 720 


It is required to seat 5 men and 4 women in a row 
so that the women occupy the even places. How 
many such arrangements are possible? 

(a) 2880 (b) 2480 

(c) 3680 (d) 3280 

4 books, 1 each in Chemistry, Physics, Biology and 


Mathematics are to be arranged in a shelf. In how 
many ways can this be done? 


(a) 12 (b) 36 
(c) 24 (d) 48 
There are 3 different rings to be worn in four fingers 


with at most 1 in each finger. In how many ways 
can this be done? 

(a) 36 (b) 28 

(c) 24 (d) 32 

In an examination hall, there are 4 rows of chairs. 
Each row has 8 chairs 1 behind the other. There 
are 2 classes sitting for the examination with 16 
students in each class. It is desired that in each row 
all students belong to the same class and that no 2 
adjacent rows are allotted to the same class. In how 
many ways can these 32 students be seated? 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


(a) 2 x 16! х 16! (b) 2 x 15! x 15! 
(c) 2 x 16! x 15! (d) None of these 


How many numbers lying between 1000 and 10000. 
can be formed by using the digits 1, 3, 5, 6, 7, 8, 
9, no digits being repeated? 

(a) 940 (b) 640 

(c) 840 (d) 740 

How many different numbers of 6 digits can be 
formed with the numbers 3, 1, 7, 0, 9, 5? 

(a) 500 (b) 400 

(c) 400 (d) 600 


How many 3-digit numbers are there, with no digits 
repeated? 

(a) 648 (b) 548 

(c) 848 (d) 748 


If there are 6 periods in each working day of a 
school, in how many ways can 1 arrange 5 subjects 
such that each subject 18 allowed at least 1 period? 
(a) 3500 (b) 3600 
(c) 3550 (d) 3650 


4 alphabets E, K, S and V, one in each, were 
purchased from a plastic warehouse. How many 
ordered pairs of alphabets, to be used as initials, can 
be formed from them? 

(a) 18 (b) 12 

(c) 14 (d) 16 

There are 8 students appearing in an examination of 
which 3 have to appear in a Mathematics paper and 
the remaining 5 in different subjects. In how many 
ways can they be made to sit in a row if the candidates 
in Mathematics cannot sit next to each other? 

(a) 14400 (b) 16400 

(c) 15400 (d) 17400 


Find how many words can be formed out of the 
letters of the word ‘ORIENTAL’ so that vowels 
always occupy the odd places. 

(a) 576 (b) 578 

(c) 676 (d) None of these 

The number of different 6-digit numbers that are 
divisible by 10, which can be formed using the digits 
1, 2,7, 0, 9, 5? 

(а) 100 (0) 120 

(с) 140 (4) 160 

In how many ways can the letters of the word 
‘UNIVERSAL’ be arranged? In how many of these 
will E, R, S always occur together? 

(a) 32240 (b) 30240 

(c) 30240 (d) 31240 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 
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The principal wants to arrange 5 students on the 
platform such that the boy SUNIL occupies the 
second position and such that the girl GITA 18 
always adjacent to the girl NITA. How many such 
arrangements are possible? 


(a) 12 (b) 8 
(c) 14 (d) 16 
In how many different ways, the letters of the work 


ALGEBRA can be arranged in a row if 

(1) The 2 As are together? 

(1) The 2 As are not together? 

(a) (1) 720, (ii) 1800 

(b) (1) 620, (ii) 1600 

(c) (1) 780, (11) 1860 

(d) (1) 720, (ii) 1600 

In how many ways can 6 apples be distributed among 


3 boys, there being no restriction to the number of 
apples each boy may get? 


(a) 729 (b) 739 
(c) 759 (d) 749 
In how many different ways can the letters of the 


word ‘KURUKSHETRA’ be arranged? 

(a) 4497600 (b) 4979600 

(c) 4989600 (d) 4789600 

In how many different ways can the letters of the 
word ‘ALLAHABAD’ be permuted? 

(a) 7560 (b) 7840 

(c) 7460 (d) 7650 

How many 3-digit numbers can be formed by using 
the digits 1, 3, 6 and 8, when the digits may be 
repeated any number of times? 


(a) 48 (b) 64 
(c) 80 (d) 32 
How many 3-digit numbers can be formed by using 


the digits 0, 2, 3, 6, 8 when the digits may be repeated 
any number of times? 

(a) 110 (b) 120 

(c) 100 (d) None of these 


How many different words can be formed with the 
letters of the word ‘BHARAT’? 

In how many of these B and H are never together? 
(a) 240, 180 (b) 360, 240 

(c) 320, 200 (d) 380, 260 

How many arrangements can be made of the letters 
of the word ‘ARRANGEMENT’? 

(a) 2492800 (b) 249300 

(c) 2494800 (d) 2491800 
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53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


If the different permutations of the word EXAMINA- 
TION are listed as in a dictionary, how many items 
are there in this list before the first word starting 
with E? 

(a) 906200 (b) 907200 

(c) 908200 (d) 905200 


How many 5-digit even numbers can be formed using 
the digits 1, 2, 5, 5, 4? 
(a) 16 
(c) 24 


(b) 36 
(d) 48 


How many numbers greater than a million can be 
formed with the digits 2, 3, 0, 3, 4, 2, 3? 

(a) 360 (b) 240 

(c) 480 (d) None of these 


Find the number of arrangements of the letters of 
the word ‘ALGEBRA’ without altering the relative 
position of the vowels and the consonants. 

(a) 80 (b) 48 

(c) 64 (d) 72 


In how many ways can the letters of the word 
BALLOON be arranged so that two Ls do not come 
together? 

(a) 900 (b) 1200 

(c) 800 (d) 600 


How many different signals can be transmitted by 
arranging 3 red, 2 yellow and 2 green flags on a pole? 
[Assume that all the 7 flags are used to transmit a 
signal. ] 

(a) 220 (b) 240 

(c) 200 (d) 210 


How many numbers can be formed with the digits 
1, 2, 3, 4, 3, 2, 1, so that odd digits always occupy 
the odd places? 

(a) 36 (b) 24 

(c) 18 (d) 12 


There are 5 gentlemen and 4 ladies to dine at a round 
table. In how many ways can they seat themselves 
so that no 2 ladies are together? 
(a) 3280 (b) 2880 
(c) 2080 (d) 2480 


3 boys and 3 girls are to be seated around a table 
in a circle. Among the boys, X does not want any 
girl neighbour and the girl Y does not want any boy 
neighbour. How many such arrangements are possible? 
(a) 6 (b) 4 
(c) 8 (d) 2 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


How many different necklaces can be formed with 
6 white and 5 red beads? 

(a) 18 (b) 24 

(c) 21 (d) 27 

The Chief Ministers of 11 States of India meet to 
discuss the language problem. In how many ways 
can they seat themselves at a round table so that the 
Punjab and Madras Chief Ministers sit together? 


(a) 725760 (b) 625760 
(c) 925760 (d) 825760 
If C(n, 7) = C(n, 5), find n 

(a) 15 (b) 12 

(c) 18 (d) 2 

If C(n, 8) = C(n, 6), find C(n, 2) 
(a) 91 (b) 81 

(c) 61 (d) 71 

If the ratio C(2n, 3):C(n, 3) 18 equal to 11:1, find n. 
(a) 6 (b) 9 

(c) 12 (d) 18 

If “C= ^C :findr, 

(а) п – 1 (0) n = 2 
(с) п – 4 (d) n - 3 
If 2€ = C; find "C, 

(a) 56 (b) 63 

(c) 49 (d) 42 

If 12 "C, = "C find n. 

(а) 7 (0) 5 

(c) 9 (4) 3 

Find Y С(5, г) 

(а) 41 (0) 31 

(c) 51 (4) 61 


In how many ways can 5 sportsmen be selected from 
a group of 10? 

(a) 272 (b) 282 

(c) 252 (d) 242 

In how many ways can a cricket team of 11 players 
be selected out of 16 players, if 2 particular player 
are always to be included? 

(a) 2006 (b) 2004 

(c) 2008 (d) 2002 

In how many ways can a cricket team of 11 players 


be selected out of 16 players if 1 particular players 
Is to be excluded? 


74. 


75. 


76. 


77. 


(а) 1565 (0) 1365 

(с) 1165 (4) 1265 

In how many ways can а cricket team of 11 players 
be selected out of 16 players if 2 particular players 
are to be included and 1 particular player 18 to be 
rejected? 

(a) 715 (b) 615 

(c) 915 (d) 515 


A question paper has 2 parts, part A and part B, 
each containing 10 questions. If the student has to 
choose 8 from part A and 5 from part B, in how 
many ways can he choose the question? 


(a) 11240 (b) 12240 
(c) 13240 (d) 11340 


In how many ways can a football team of 11 players 
be selected from 15 players? In how many cases a 
particular player be included? 


(a) 1101 (b) 1011 

(c) 1001 (d) 1111 

How many words, each of 3 vowels and 2 
consonants, can be formed from the letters of the 
word ‘INVOLUTE’? 

(a) 2280 (b) 2480 

(c) 2880 (d) 2680 


Permutations and Combinations 31.11 


78. How many lines can be drawn through 21 points on 


a circle? 
(a) 310 (b) 210 
(c) 410 (d) 570 


79. Find the number of ways of selecting 9 balls from 
6 red balls, 5 white balls and 5 blue balls, if each 
selection consists of 3 balls of each colour. 

(a) 3000 (b) 1000 
(c) 2000 (d) 4000 


80. In how many ways can a student choose a programme 
of 5 courses if 9 courses are available and 2 courses 
are compulsory for every student? 

(a) 45 ways (b) 35 ways 
(c) 55 ways (d) 65 ways 


81. In an examination, Yamini has to select 4 questions 
from each part. There are 6, 7 and 8 questions in 
Part I, Part II and Part III, respectively. What is the 
number of possible combinations in which she can 
choose the questions? 


(a) 39650 (b) 37650 
(c) 36750 (d) 38750 


82. We wish to select 6 persons from 8, but if the person 
A is chosen, then B must be chosen too. In how 
many ways can the selection be made? 

(a) 24 (b) 32 
(c) 16 (d) 40 





ExERcIsE-2 
(BASED ом Memory) 





. In how many different ways can the letters of the 


word ‘MIRACLE’ be arranged? 
(a) 720 (b) 5040 
(c) 2520 (d) 40320 
(e) None of these 
[SBI PO, 2008] 


. In how many different ways can the letters of the 


word ‘BLOATING’ be arranged? 
(a) 40320 (b) 5040 
(c) 2520 (d) 20160 
(e) None of these 
[Bank of Maharashtra PO, 2008] 


. In how many different ways can the letters of the 


word ‘GAMBLE’ be arranged? 
(a) 720 (b) 840 
(c) 360 (d) 420 
(e) None of these 
[NABARD PO, 2008] 


Directions (4—8): From the following, different committees 
are to be made as per the requirement given in each 
question. In how many different ways can it be done? 
10 men and 8 women out of which 5 men are teachers, 
3 men are doctors and 2 are businessmen. Among the 
women, 3 are teachers, 2 doctors, 2 researchers and 1 
social worker. 
4. A committee of 5 in which 3 men and 2 women are 
there. 
(a) 3360 
(b) 8568 
(c) 4284 
(d) 1680 
(e) None of these 
5. A committee of 4 in which at least 2 women are there. 
(a) 75 (b) 150 
(c) 214 (d) 20 
(e) None of these 
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6. A committee of 5 in which 2 men teachers, 2 women 


10. 


11. 


12. 


13. 


teachers and 1 doctor are there. 


(a) 75 (b) 150 
(c) 214 (d) 20 
(е) None of these 

. A committee of 7. 
(a) 31824 (b) 1200 
(c) 9600 (d) 15912 


(е) None of these 


. A committee of 3 in which there is no teacher and 


no doctor. 
(a) 100 (b) 120 
(c) 10 (d) 12 


(e) None of these 
[Andhra Bank IT Officer, 2007] 


. In how many different ways can the letters of the 


word ‘FLEECED’ be arranged? 
(a) 840 (b) 2520 
(c) 1680 (d) 49 
(е) None of these 

[Bank of Maharashtra PO, 2007] 
In how many ways can 6 people be seated on a sofa 
if there are only 3 seats available? 
(a) 18 (b) 120 
(c) 2 (d) 216 
(е) None of these 

[IDBI Bank Officers’ 2007] 

In how many ways can 5 colours be selected out of 
9? 
(a) 98 
(c) 72 
(е) None of these 


(b) 142 
(d) 126 


[Andhra Bank PO, 2007] 


In how many different ways can the letters of the 
word ‘PADDLED’ be arranged? 
(a) 910 (b) 2520 
(c) 5040 (d) 840 
(е) None of these 
[Corporation Bank PO, 2006] 
In how many different ways can 6 children be seated 
on 6 seats? 
(a) 360 
(c) 590 
(е) None of these 


(b) 120 
(d) 740 


[LIC ADO, 2007] 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


In how many different ways can the letters of the 
word ‘PRIDE’ be arranged? 
(a) 60 (b) 120 
(c) 15 (d) 360 
(e) None of these 
[Bank of Baroda PO, 2007] 


In how many different ways can the letters of the 
word ‘WEDDING’ be arranged? 
(a) 5040 (b) 2500 
(c) 2520 (d) 5000 
(e) None of these 
[OBC PO, 2007] 


A select group of 4 is to be formed from 8 men and 
6 women in such a way that the group must have 
atleast 1 woman. In how many different ways can 
it be done? 

(a) 364 

(c) 728 

(e) None of these 


(b) 1001 
(d) 931 


[SBI PO, 2005] 


On 5 chairs arranged in а row, 5 persons А, B, C, 
D and E are to be seated in such a way that B and 
D always sit together (side by side). In how many 
different ways can it be done? 
(a) 120 (b) 48 
(c) 60 (d) 24 
(e) None of these 
[SBI PO, 2005] 

In how many different ways can the letters of the 
word ‘PRAISE’ be arranged? 
(a) 720 (b) 610 
(c) 360 (d) 210 
(e) None of these 

[Andhra Bank PO, 2006] 


4 boys and 3 girls are to be seated in a row in such 
a way that no 2 boys sit adjacent to each other. In 
how many different ways can it be done? 
(a) 5040 (b) 30 
(c) 144 (d) 72 
(e) None of these 

[SBI PO, 2005] 


A committee of 3 members is to be formed out of 3 
men and 4 women. In how many different ways can 
it be done so that at least 1 member is a woman? 
(a) 34 (b) 12 
(c) 30 (d) 36 
(e) None of these 

[SBI PO, 2005] 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


A speaks truth in 75% and B in 80% cases. In what 
percentage of cases are they likely to contradict each 
other when narrating the same incident? 
(a) 35 (b) 30 
(c) 25 (d) 20 
(e) None of these 

[BSRB Chennai PO, 2000] 
In a box there are 8 red, 7 blue and 6 green balls. 1 
ball is picked up randomly. What 18 the probability 
that it is neither red nor green? 


7 2 
(a) 19 (us 
3 9 
(c) 4 (d) 21 
(e) None of these 
How many different ways can the letters in the word 
ATTEND be arranged? 
(a) 60 
(c) 240 


(b) 120 

(d) None of these 
[Allahabad Bank PO, 2010] 
In how many different ways can the letters of the 
word ‘CYCLE’ be arranged? 
(a) 120 (b) 240 
(c) 30 (d) None of these 

[Punjab National Bank PO, 2010] 

In how many different ways can the letters of the 
word DESIGN by arranged so that the vowels are 
at the 2 ends? 
(a) 48 
(c) 36 


(b) 72 

(d) 24 
[United Bank of India PO, 2009] 
In how many different ways can the letters of the 
word ‘SMART’ be arranged? 
(a) 25 (b) 60 
(c) 180 (d) None of these 

[IOB PO, 2009] 

In how many different ways can the letters of the 
word ‘THERAPY’ be arranged so that the vowels 
never come together? 


(a) 720 (b) 1440 
(c) 5040 (d) 3600 
(e) 4800 


[IBPS PO/MT, 2012] 
In how many different ways can the letters of the 
word ‘PRAISE’ be arranged? 
(a) 720 (b) 610 
(c) 360 (d) 210 
(e) None of these 
[Andhra Bank PO, 2011] 


30. 


31. 


32. 
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. In how many different ways can the letters of the 


word ‘PRAISE’ be arranged? 
(a) 720 (b) 610 
(c) 360 (d) 210 
(е) None of these 
[Punjab and Sind Bank PO, 2011] 


In how many different ways can the letters of the 
word‘BANKING’ be arranged? 
(a) 5040 (b) 2540 
(c) 5080 (d) 2520 
(е) None of these 
[Corporation Bank PO, 2010] 


When all the students in a school are made to stand 
in rows of 54,30 such rows are formed. If the students 
are made to stand in rows of 45, how many such 
rows will be formed? 
(a) 25 

(c) 36 

(е) None of these 


(b) 42 
(d) 32 


[Corporation Bank PO, 2010] 


In how many different ways can the letters in the 
word ATTEND be arranged? 
(a) 60 (b) 120 
(c) 240 (b) 80 
(е) None of these 
[Allahabad Bank PO, 2010] 


Directions (О. 33-35): Study the given information 
carefully and answer the questions that follow: 


A committee of 5 members is to be formed out of 3 
trainees, 4 professors and 6 research associates. In how 
many different ways can this be done if: 


33. 


34. 


35. 


The committee should have all 4 professors and 
lresearch associate or all 3 trainees and 2 professors? 
(a) 12 (b) 13 
(c) 24 (d) 52 
(е) None of these 

[SBI Associate Banks PO, 2010] 


The committee should have 2 trainees and 3 research 

associates? 

(a) 15 

(c) 60 

(е) None of these 
[SBI Associate Banks PO, 2010] 

In how many different ways can the letters of the 

word ‘OFFICES’ be arranged? 

(a) 2520 (b) 5040 

(c) 1850 (d) 1680 

(е) None of these 


(b) 45 
(d) 9 


[Indian Bank PO, 2010] 
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Directions (Q. 36-41): Study the following information 39. 


carefully to answer the questions that follow: 
A committee of 5 members is to be formed out of 5 
Professors, 6 Teachers and 3 Readers. 
In how many different ways can it be done if: 
36. The committee should consist of 2 Professors, 2 
Teachers and 1 Reader? 
(a) 450 (b) 225 
(c) 55 (d) 90 
(e) None of these 


40. 


[IDBI Bank PO, 2009] 
37. The committee should include all the 3 Readers? 
(a) 90 (b) 180 
(c) 21 (d) 55 
(e) None of these 


[IDBI Bank PO, 2009] | 41. 


38. In how many different ways can 4 boys and 3 girls 
be arranged in arow such that all the boys stand 
together and all the girls stand together? 


(a) 75 (b) 576 
(c) 288 (d) 24 
(e) None of these 
[IDBI Bank PO, 2009] 


In how many different ways can the letters of the 
word TRUST be arranged? 
(a) 240 (b) 120 
(c) 80 (d) 25 
(e) None of these 
[OBC PO, 2009] 


In how many different ways can the letters of the 
word “ЕПЧАМСЕ” be arranged? 

(a) 5040 

(b) 2040 

(c) 2510 

(d) 4080 

(e) None of these 


[NABARD Bank Officer 2009] 


A school team has 8 volleyball players. A 5-member 
team and a captain will be selected out of these 
8 players. How many different selections can be 
made? 

(a) 224 (b) 112 

(c) 56 (d) 88 

(e) None of these 


[Corporation Bank PO, 2009] 
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EXPLANATORY ANSWERS 





Exercise- | 





. (a) The Ist post can be filled up in 6 ways. 
The 2nd post can be filled up in 5 way. 
and the 3rd post can be filled up in 4 ways. 


By the principle of association, the 3 posts can be filled 
up in 6 x 5 x = 120 ways. 


. (с) There are 36 teachers and every 1 has equal chance 
of being selected as a principal. Hence, the principal can 
be appointed in 36 ways. When 1 person is appointed 
as principal, we are left with 35 teachers. Out of these 
35 teachers, we can select 1 vice-principal. So, a vice- 
principal can be selected in 35 ways. Hence, the number 
of ways in which a principal and vice-principal can be 
selected = 36 x 35 = 1260. 


. (d) The first event of going from Delhi to Mumbai can 
be performed in 15 ways as he can go by any of the 
15 buses. But the event of coming back from Mumbai 
can be performed in 14 ways (a different bus is to be 
taken). 


Hence, both the events can be performed in 
15 x 14 = 210 ways. 


. (©) Since the first exercise contains 15 questions, the 
number of ways of choosing the first question is 15. 
Since the second exercise contains 12 questions, the 
number of ways of choosing the second question is 12. 
Hence, by the fundamental principle, 2 questions can be 
selected in = 15 x 12 = 180 ways. 

. (a) We are given that 4 students got equal marks. Оп 
1 bit of paper, 1 arrangement of rank is to be written. 
Let, the students be named as P, Q, R and S. 

Now, P can be treated as having rank I in 4 ways Q can 
be treated as having rank II in 3 ways 


К can be treated as having rank III in 2 ways 

S can be treated as having rank IV in 1 way. 

Total number of bits of paper required for all arrangements 
-4х3х2х1-24 

. (a) Question I can be answered in 2 ways. 

Question II can be answered in 2 ways. 


Similarly questions Ш, IV, V each can be answered in 2 
ways. Hence, total number of possible different answers 
=2х2х2х2х2 = 32. 


There is only one sequence of all correct answers 
Thus, the total number of sequences are 32 — 1 = 31 
[Since no student has written all correct answers] 


Now, as no 2 students have given the same sequence of 
answers, hence the maximum number of students in the 
class = 31. 


(b) (1) There are in all 26 English alphabets. 
We have to choose 2 distinct alphabets. 
First alphabet can be selected in 26 ways. 
Second alphabet can be selected in 25 ways. 


Again, out of 9 digits (1 to 9), first digit can be selected 
in 9 ways. Second digit can be selected in 8 ways 


Thus, the number of distinct codes 

-26х25х9х8 

= 46800. 

(d) Each of the first 3 questions can be answered in 4 
Ways. 

Each of the last 3 questions can be answered in 5 ways. 


By the fundamental principle of counting, sequences of 
answers are 


4x4x4x5x5x5 = 64 x 125 = 8000. 


(c) First question can be answered in 3 ways. 
Second question can be answered in 3 ways. 
3 question can be answered in 4 ways. 

4 question can be answered in 4 ways. 

5 question can be answered in 5 ways. 

6 question can be answered in 5 ways. 


Hence, by fundamental principle of counting, the required 
number of sequences of answers 


=3х3х4х4х 5 х 5 = 3600. 


. (а) 1 student representative сап be selected from section 


I in 40 ways. 

] student representative can be selected from section II in 
40 ways. 

] student representative can be selected from section III 
in 40 ways. 

] student representative can be selected from section IV 
in 40 ways 

Hence, the number of ways in which a set of 4 student 
representatives can be selected 

= 40 x 40 x 40 x 40 

= 2560000. 


. (b) Here, the first letter can be put in any 1 of the 


5 envelopes in 5 ways. Second letter can be put 
in any 1 of the 4 remaining envelopes in 4 ways. 
Continuing in this way, we get the total number of 
ways in which 5 letters can be put into 5 envelopes 
-5х4х3х2х1-120. 

Since out of the 120 ways, there is 1 one way for putting 
each letter in the correct envelope. Hence, the number 
of ways of putting letters all not in directed envelopes 
= 120 —1 = 119 ways. 
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12. 


(d) Н, can graze the grass of either P, or P, or P, ..., or 
Р,, that is, in 7 ways. After H, entered the field, there 
are 6 portions left for H, as no 2 can enter into the 
same portion of the field. After first 2 entered the field, 
H, can enter the field in 5 ways. 


* By the fundamental principle of counting, the 3 horses can 


13. 


14. 


15. 


16. 


graze the grass of the field in 7 x 6 5 = 210 ways. 


(b) We have to fill up two places (since numbers are of 
2 digits. 

The first place can be filled up in 6 ways, as any 1 of 
the 6 digits can be placed in the first place. The 2nd 
place can be filled up in 5 ways as no digit is to be 
repeated. Hence, both places can be filled up in 6 x 5 
— 30 ways. 


(a) 

(1) When repetition of digits is not allowed: Since we 
have to form a 3-digit odd number, thus the digit at 
unit's place must be odd. Hence, the unit's place can 
be filled up by 1, 3 or 5, that is, in 3 ways. 


Now, the ten's digit can be filled up by any of the remaining 
5 digits in 5 ways and then the hundred's place can be 
filled up by the remaining 4 digits in 4 ways. 


Hence, the number of 3-digit odd numbers that can be 

formed = 3 x 4 x 5 = 60. 

(1) When repetition of digits is allowed: Again, the unit's 
place can be filled up by 1, 3, 5, that is, in 3 ways. 
But the ten's and hundred's place can be filled up 
by any of the 6 given digits in 6 ways each. (Since 
repetition is allowed) 


Hence, the number of 3-digit odd numbers that can be 
formed 23x 6x = 108. 


(b) The number is odd if 1 or 3 or 5 appears in the 
unit's place. Therefore, 3 are three ways of filling the 
unit's place. 

Since repetition of digits is allowed, the ten's place can 
be filled by any of the 5 digits 1, 3, 4, 5 and 8. Hence, 
number of 2-digit odd numbers = 3 x 5 = 15. 


(b) Since the required numbers are less than 1000, they 
are 1-digit, 2-digit or 3-digit numbers. 


(1) Only 2 1-digit odd numbers are possible, namely 5 
and 7. 

(ii) For 2-digit odd numbers, the unit's place can be 
filled up by 5 or 7 in 2 ways and ten's place can 
be filled up by 2, 5 or 7 (not 0) in 3 ways. 
Possible 2-digit odd numbers = 2 x 3 = 6 

(iii) For 3-digit odd numbers, the unit’s place can be 
filled up by 5 or 7 in 2 ways. The ten’s place can 
be filled up by any 1 of the given 4 digits in 4 
ways. The hundred’s place can be filled up by 2, 
5 or 7 (not 0) in 3 ways. 


Possible 3-digit odd number = 2 x 4 x 3 = 24 


Required number of numbers = 2 + 6 + 24 = 32. 


17. 


18. 


19. 


(a) Unit’s place can be filled in 6 ways by any 1 of the 
digits 1, 2, 3, 4, 5 or 9. Also, ten’s place can be filled 
in 6 ways. But hundred’s place can be filled only is 5 
ways using either 1, 2, 3, 4 or 5 ; 9 cannot be filled in 
hundred’s place as the required number is < 600. 

Required number of numbers = 6 x 6 x 5 = 180. 
(a) There are 26 distinct English alphabets. First alphabet 
can be chosen in 26 ways. Second alphabet can be chosen 
in 25 ways. Third alphabet can be chosen in 24 ways 
Number of 3 letter words = 26 x 25 x 24 

= 15600. 


(b) Any number between 100 and 1000 is of 3 digits. 
Since the numbers should have distinct digits, repetition 
of digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 is not allowed. 
Also 0 cannot be placed on the extreme left place. 
Hundredth place can be filled in 9 ways. Tenth place 
can be filled in 9 ways. Unit’s place can be filled in 8 
ways. 


`. The total 3-digit numbers 


20. 


21. 


22. 


23. 


24. 


=9 x9 x 8 = 648. 

(c) Any number between 1000 and 10000 is of 4 digits. 
The unit’s place can be filled up by 4 or 5 or 6, that is, 
in 3 ways. 

Similarly, the ten’s place can be filled up by 4 or 5 or 
6, that is, in 3 ways. The hundred's place can be filled 
up by 4 or 5 or 6, that is in 3 ways and the thousand's 
place can be filled up by 4 or 5 or 6, that is, in 3 ways. 
Hence, the required number of numbers 
=3x3x3x3=81. 


(a) On first wheel there can be 10 digits. On the second 
wheel there will be 1 of the 9 digits and on the third 
wheel there will be 8 digits. Therefore, the number of 
numbers is 10 x 9 x 8 = 720. 


(b) At the first place he can try any of the 4 digits hence 
in first trial he tries 4 digits. In the second place he will 
try 3 remaining digits. Similarly, he will try 2 and 1 digit 
at the third and fourth places. 


Thus, the number of trials is = 4 x 3 x 2 x 1 = 24. 





























(©) (n + 2)! = 2550 (n!) 

=> (n + 2) (n + 1) (п!) = 2550(n!) 

= (п + 2) (п + 1) = 2550 

=> п? + Зп +2 – 2550 = 0 

=> n’ + Зп – 2548 = 0 

=> и? + 52n – 49n - 2548 = 0 

= n(n + 52) – 49 (п + 52) = 0 

= (и – 49) (п + 52) = 0 

= п = 49 ог, п = – 52 

= п = 49 as п = – 52 is rejected being neN 


п = 49. 
(d) (n + 1) ! = 6[(n — ПП 
=> (и + 1). п. (п — 1)!] = 6 [@ — ПП 
6-0 








> п +п= 6 = п? +n 


25. 


26. 


27. 


28. 


=> (и – 2) (и + 3) = 0 
Either n —- 2 = О orn +3 = 0 














=> п= 2 оп = - 3 
n being natural number, so n 5-3, .. n = 2. 
n! n! 
(a) : = 2:1 
21(п-2)! 4!(п-4)! 30. 
п! y 4(п-4) 2 4(п-4) 
2(п-2) n 1 2(п-2) . 
4x3x2! (n — 4)! 
x =2 31 
2! (п-2)(п-3)(п-4)! 


= 12 =2(и – 2)(n - 3) 
> 6 = п? – 5п + 6 => п? – 5п = 0 
5) = 0 = п= 0 ог 5. 





= п(п 
(с) "P, = 18. "p, 

! р! 
n! 18. (1-1)! 














— (еду “а 

nV. үд (=D! 
м 08-31 

n(n-l)- | (1-1)! 32. 
C mca Gand 

18 

oc гаа 33. 

ie, п? – Зп - 18 =0 > (п – 6)(n+3)=0 


> n= 6, —3 
But n cannot be negative 
n = 6. 


(b) P(56, r + 6):Р(54, r + 3) = 30800:1 














56! ЭН — 3080011 
(50-71 (51-23 ^ | 
54155.56. 54! зөвл 
> (90-5! (50-1351-1) ^ | 
= 3080. 1 L 30800:1 
oe 35. 
= 3080 (51-r) = ээн 
=> 51-ғ= 105 ғ = 51 - 10 m 
к= 41. 


(a) The required number of ways = number of permutations 
of 10 people taking all 10 at a time. 


Р(10, 10) = 10! 
10х9х8х7х6х5х4х3х2х 1 
3628800. 


ll 


29. 


34. 
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(c) The word EQUATION has exactly 8 letters which 
are all different. 


Number of words that can be formed = number of 
permutations of 8 letters taken all at a time 


= Р (8, 8) = 8! 
=8x7x6x5x4x3x2x 1 = 40320. 
(d) Out of 10 students, the first three prizes can be won in 
10! — 10! 
$7 (0—3 wf 
= 10 х9 x 8 = 720 ways. 


10 





. (a) Total number of candidates = 5 + 4 = 9. In the row 


of 9 positions, the even places are 2nd, 4th, 6th and 8th. 
Now, number of even places = 4. Number of women to 
occupy the even places = 4. 


Even places can be filled = P(4, 4) ways 
Number of men = 5 
The remaining 5 places can be filled by 5 men 
= Р(5, 5) ways 
By the fundamental principle of counting: 
The required number of seating arrangements 
= P(4, 4) x P(5, 5) = 4! x 5! 
= 24 x 120 = 2880. 
(c) 4 different books can be arranged among themselves, 
in a shelf, in P (4, 4) 
-4х3х2х1-24 ways. 
(c) Wearing 3 different rings in 4 fingers with at most 


1 in each finger is equivalent to arranging 3 different 
objects in 4 places. 
This can be done in (4, 3) = 4х3 x 2 = 24 ways. 
(a) There are 4 rows of chairs (say I, II, III, IV) consisting 
of 8 chairs each. It is desired that in each row, all students 
belong to the same class and no 2 adjacent rows are 
allotted to same class. 
Therefore, 1 class can be seated in either I and III or in 
II and IV, that is in 2 ways. 
Now, 16 students of this class can be arranged in 16 chairs 
in P. = 16! ways. 
16 students of other class can be arranged in remaining 
16 chairs in “Р, = 16! ways 

Total number of ways = 2 x 16! х 16!. 
(c) A number lying between 1000 and 10000 has four 
places which can be filled up out of 7 digits in ЇР, =7 
x 6х5 x 4 = 840 ways. 
(d) The numbers that can be formed, by taking all 6 
digits together 
= p. = 6! 
But we have to neglect the numbers which begin with 
zero. Now, the numbers in which zero comes in the Ist 
place = 5! 
= 6! — 5! 
= 720 — 120 = 600. 


Hence, the required number 
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37. 


38. 


39. 


40. 


41. 


(a) The required number of 3-digit numbers 


= The permutations of the 10 objects 0, 1, 2, 3, 4, 5, 6,7, 
8, 9, take 3 at a time, with the condition that 0 is not 
in the hundred's place. 


= P(10, 3) - P(9, 2) 


10х9х8х7! 9х8х7! 
7! 7! 


= 10х9х8-9х 8 
= 720 – 72 = 648. 





(b) 6 periods can be arranged for 5 subjects in P(6, 5) 
Ways 
=6х5х4х3 х2 = 720 
1 period is left, which can be arranged for any of the 5 
subjects. 

1 left period can be arranged in 5 ways. 

The required number of arrangements 


= 720 x 5 = 3600. 
(b) The required number of ordered pairs of alphabets, 


to be used as initials, can be formed - P (4,2) = » - 
4х3 = 12. | 


(a) Total number of candidates = 8. 
5 different subjects candidates can be seated in P(5, 5) - 
5! ways. 
In between 5 candidates there are six places for 8 Mathematics 
candidates. 

The Mathematics candidates can be seated in P (6, 3) 
ways 

By fundamental principle of counting: 
The required number of ways = 5! x P(6, 3) 


! 
120 х б 
3! 


ll 


ll 


120 x 6 x 5 x 4 = 14400. 


(a) The vowels in the word ‘ORIENTAL’ are: O, I, E 
and A 


Total number of letters in the word ‘ORIENTAL’=8. 


Number of vowels = 4 


О В I E N T A L 
1 2 3 4 


х х х х 


чл 
ON 
N 
оо 


Vowels occupy odd places, that is 1, 3, 5 and 7. 
Number of odd places = 4 


42. 


43. 


44. 


45. 


4 vowels can be arranged in 4 ‘X” marked places 
= P(4, 4) ways = 4! ways 
Number of consonants = 4. 
4 consonants can be arranged in four places 
= P(4, 4) ways = 4! ways 
The required number of words 
= 4! x 4! = 24 x 24 = 576. 


(b) The numbers are divisible by 10 if 0 is in the unit’s 
place. 


x x x x x 0 


The required numbers which are divisible by 10 = 
Р (5, 5) = 5! = 120. 


(b) 


(i) The word ‘UNIVERSAL’ has 9 letters which are all 
different. These 9 letters can be arranged amongst 
themselves in 9! ways. 


(11) 3 letters E, R, 5 can be taken to form 1 block. Thus, 
7 letters U, N, I, V, ERS, A, L can be arranged in 
7! ways. 

Also, 3 letters E, R, S can be arranged amongst themselves 

in 3! ways. 


The total number of arrangements = 7! x 3! = 


30240. 


(a) 5 students are to be arranged on a platform. 1 boy 
SUNIL is fixed at second position. 


We have to arrange only 4 students. But GITA is 
always adjacent to NITA. Considering the 2 girls (NITA 
and GITA) as 1, the 3 students can be arranged in 3! 
ways. NITA and GITA themselves can be arranged in 
2! ways. 


The required number of arrangements 
=2!x3!=(2x1)x@Gx2x1l=12. 
(a) ALGEBRA has 7 letters where 2 – A, 1-1,1-0, 
1-E,I-Band1-R. 


(1) Since two A's are always together, we take both the 
A's as 1 letter. 


If P is the number of arrangements, then 
P=6!=6x5x4x3x2x1=720. 


(11) Total number of permutations 





7! ie (ROMANE MORE) 
2! 2х1 


= 2520 


In these permutations, in some permutations, two A's are 
together while in the rest they are not together. 


Hence, the number of permutations in which two A's are 
not together is 


q = p = 2520 - 720 = 1800. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


(a) Each apple can be given to any 1 of the 3 boys and 
this can be done in 3 ways. 


The required number of ways = 3° = 729. 


(c) Number of letters in the word ‘KURUKSHETRA’ is 
11 of which 2 are K's, 2 are U's, 2 are R's and remaining 
are different. 

11! 


21212! 





Required number of permutations — 


1 


4989600. 


(a) The word ALLAHABAD has 9 letters in all. The 
letter ‘A’ occurs 4 times, the letter ‘L’ occurs 2 times 
and the remaining three letters H, B, D each occur once. 


The require number of permutations 
9! 9х8х7х6бх5х4! 
= AQUI 41x2 





9ж8х 7 х 3х 5 = 7560. 


(b) There are three places to be filled up to form а 3-digit 
number. Since any digit may be repeated any number 
of times, each 1 of three places can be filled up by any 
of the given 4 digits in 4 ways. 

Hence, the number of words that can be formed 

= 4 = 64. 

(c) There are in all 5 digits. Now, 0 cannot be placed at 
the hundredth place as in that case the number will not 
be 3-digited. Thus, hundredth place can be filled up by 
any of remaining 4 digits in 4 ways. 

Since the digits may be repeated any number of times, each 
of the remaining two places can be filled up by any of 
the 5 digits in 5 ways each. Thus, the total number of 
such arrangements = 5? = 25. 

Hence, the total number of words that can be formed 
= 4 х 25 = 100. 


(b) Out of letters in the word ‘BHARAT’ 2 letters, that 
is, A's are alike. 


6! 
Number of permutations — 5! = 360. 


Number of words in which B and H are never together 


= Total number of words — number of words in which В 
and H are together 


! 
=360 — x 2 = 360 - 120 = 240. 


(d) The given word consists of 11 letters out of which 
A occurs 2 times, В occurs 2 times, N occurs 2 times 
and E occurs 2 times and remaining 3 are different. 
Number of arrangements 
11! 


= 21212121 = 2491800. 


(b) Starting with А and arranging the other ten letters 
А, Е, I, I, M, N, М, О, T, X (not all distinct, I occurs 
twice, N occurs twice), there are 


54. 


55. 


56. 


57. 
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10! _ 10х9х8х7х6х5х4х3х2х1 
2121 2х2 


= 907200 words. 





The number of items in the list before the first word 
starting with E is 907200. 


(c) The 5-digit even numbers can be formed out of 1, 2, 
5, 5, 4 by using either 2 or 4 in the unit's place. This 
can be done in 2 ways. 


Corresponding to each such arrangement, the remaining 
four places can be filled up by any of the remaining 4 


! 
digits in 4! = 12 ways. 
2! А 
ны [4^ 50 occurs twice] 


Hence, the total number of words = 2 x 12 = 24. 


(a) A number greater than a million has seven places, 
and thus all the 7 given digits are to be used. But 2 is 
repeated twice and 3 is repeated thrice. 


Total number of ways of arranging these 7 digits 
amongst themselves 


7! 
= — = 420 

213! 
But numbers beginning with zero are no more 7 digited 
numbers, hence we have to reject those numbers which 


begin with zero, and such numbers are 
6! 


= оз 7 60. 


Hence, the required number of arrangements, 
= 420 — 60 = 360. 


(d) There are 7 letters, of which 2 are A's and the rest 
are all different. The vowels A, A, E occupy 1st, 4th 
and 7th places. The number of ways in which they can 


| 23! 
be arranged in these places is л = 3. 


The consonants L, С, В, R are all different. The number 
of ways in which they can be arranged in the remaining 
places in 4!. Since each way of arranging the vowels can 
be associated with each way of arranging the consonants, 
we find that the total number of arrangements = 3 x 4!, 
=3 х 24 = 72. 


(а) There аге in all 7 letters in the word BALLOON іп 
which L occurs 2 times and O occurs 2 times. 


The number of arrangements of the 7 letters of the 
7! 


21821 = 1260. 


word = 
If two 1.8 always come together, taking them аз 1 letter, 
we have to arrange 6 letters in which O occurs 2 times. 

The number of arrangements in which the two L’s 
come together 


! 
= 5 -6х5х4х3-36 
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58. 


59. 


60. 


61. 


Hence, the required number of ways in which the two L’s 
do not come together 


= 1260 — 360 = 900. 
(d) Here, и =3+2+2=7 
P, = 3, р, = 2 and р, = 2 
The required number of different signals 
n! _ 7! _ 7.6.5.4 
ри Po! рз! 31212! 2.2 





7.6.5 = 210. 
(c) The given digits are: 1, 2, 3, 4, 3, 2, 1. Out of these 
1, 3, 3, 1 are odd digits. 
The odd digits occupy the odd places, that is, they occupy 
the 1st, 3rd, 5th and 7th place. 

4 odd places can be filled with 4 odd digits 

41 _ 43 
“020212. 


= 6 ways. 


The three even places to be filled with the even digits 
2, 4, 2. 


31 3.2! 
These places can be filled = 2111 “og = 3 ways 


Hence, the required number of numbers 
=6x3=18. 


(b) Refer to Fig. Let, us first seat 5 gentlemen on the 
round table and this can be done in (5 — 1)! = 24 ways. 


Since no 2 ladies are to sit together, they can occupy the 
places marked as ‘X” 
Number of *X' signs = 5 
4 ladies can be arranged in five places in 
5! 


5Р, = | = 120 ways. 
Required number of ways = 24 х 120 = 2880. 


(b) Let, В, B, and X be 3 boys and С, G,, Y be 3 girls. 
Since X does not want any girl neighbour, B,, B, can be 
their neightbours. 

X 


Bi By 


GT 9 


62. 


63. 


64. 


Similarly, the girl Y does not want any boy neighbour, 
therefore С’, С, are the only neighbours of Y. Now, В, 
B, can arrange themselves in 2! ways and G,, С, can 
also arrange themselves in 2! ways. 

Hence, the required number of permutations 


=2!x2!=4. 


(с) п = Total number of beads = 6 + 5 = 11 





Р=б,Р, = 5 
Number of different necklaces 
1(11-1) 10! 
= 2 65! 2.6151 
= 10.9.8.7.6! 237221. 
2.61.5.4.3.2.1 


(a) Treat the Punjab and Madras Chief Ministers as one 
then we have (P, М) + 9 others. 

We have to arrange 10 persons round a table. This 
can be done in (10 — 1)! = 9! ways. 
Corresponding to each of these 9! ways, the Punjab and 
Madras Chief Ministers can interchange their places in 
2! ways. Associating the 2 operations, total number of 
ways 
= 912! = (9.8.7.6.4.3.2.1) (2.1) = 725760. 

n! 

(b) We know that C(n, r) - ДО 


Now, С(и, 7) = C(n, 5) 
n! n! 
7!(п—7)! 5!(п – 5)! 











=> 5!(и – 5)! = 7! (п — 7)! 
=> [5!].(п — 5)n – 6)[(и — ТП = 7.6.[S!](n — 7)! 
=> п? – Ши + 30 = 42 
> п? – Пп + 30 - 42 = 0 
> п – Пп – 12 = 0 
=> (и – 12) (и +1) = 0 
> n-12=O0or,n+1=0 
=> п= 12 о, п = - 1. 
But n = — 1 is rejected as n is a non-negative integer, 
п = 12. 
(а) С(п, 8) = C(n, 6) 
п! n! 
— 





85-8) 6Kn-6) 
61(n — 6)! = 8!(n — 8)! 





61(n — 6)(n — 7)[(n — 8)!] = 8.7.6!(n — 8)! 
п? — 13n + 42 = 56 
п? - 13n + 42 – 56 = 0 








п? — 13п – 14 = 0 
п? – 13п – 14 = 0 
(n – 14)(п +1) = 0 
п = 14= 0 ои +1 = 0 


14111111001 


66. 


67. 


68. 


69. 


70. 


> и = 14 оги = -1. 

But n = —1 is rejected as n is а non-negative integer 
> п = 14 

14! 14.13.12! 

22! 212! 





С(п, 2) = C(14, 2) = 
= 9]. 

(а) C(2n, 3):(С, 3) = 11:1 
(2n)! , n! 
31(2n — 3)! 31(n – 3)! 
(2n)2n – 1)2n – 2):n(n 
2 x 2(2п - 1)(п — 1):(n 
4(2п – 1):n — 2 = 11:1 

80-4 11 

= 1 

=> lin – 22 = 8n — 4 
=> lin – 8n = 22 -4 
> 3n= 18 п = 6. 





= 11:1 





Dn 
Dn 


2) -11:1 
2) -11:1 





у} 





(а) ЭС, - MC [ E "б. - С] 
But "G: = “С [Given] 
“Сы = "С 
2n-rzrt2-rzn-l. 
[^ "C, -"C, ] 
E [Given] 


— 48 x 
_= С ог, 18 – 








(а) "C, = “Орь 
But 5C, = C 


BC =r+2>r=8 


18. 
88 8x7x6x5! 

513! 3х2х1х5! 
n! |. Qn) 


ы 
“2(п-2) 3(20-3) | ^" и)! 


п(п-1)(п-2)! _ (2п)(2п —1)(2n – 2)(2n – 3)! 
` 21!(n-2)! 6(2n – 3)! 


ца = С = 


$ 5 


- 56. 


(b) Here, 12-"C, = "C 


3 





12 





Or, 


2n(2n —1)(2n – 2) 
6 

or, 18: (n — 1) = (2n ~ 1 (2и - 2) 

or, 9:(n — 1) = Qn — (п — 1) 

ie,9-22n—-12n-5. 





or, 6:n(n — 1) = 


(b У С(5, к) = С(5, 1) + Сб, 2) + C(5, 3) 
3 + C(5, 4) + Сб, 5) 


5! 5! 5! 5! 5! 


= + H H + 
1141 2!3! 3!2! 411 510! 





5: DA $1455 
- + 
1 2 2 1 


-5-10410-54 

















71. 


72. 


73. 


74. 


75. 


76. 
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(c) The require number of ways = C(10, 5) 


10! _ 10.9.8.7.6 


= gis] 5432 73242 = 252. 


(d) 11 players can be selected out of 16 players іп “С 
16! 
1115! 


11 


ways = = 4368 ways. 


When 2 particular players are always to be included, then 
9 more players are to be selected out of remaining 14 
players, which can be done in 


14! 


"c ways — 0151 5! 


= 2002 ways. 


(b) 11 players can be selected out of 16 players in “С 
16! 
1115! 


П 


ways = = 4368 ways. 

If 1 particular player is to be excluded, then selection is 
to be made of 11 players out of 15 players and this can 
be done in ®С,, ways 


15! 


= Тил = 1365 ways. 


(a) 11 players can be selected out of 16 players in С 


16! 
11!5! 


П 


ways = = 4368 ways 


If 2 particular players are to be included and one particular 
player is to be rejected, then we have to select 9 more 
out of 13 in PC, ways 

13! 
914! 


= 715 ways. 


(d) The required number of ways 
- C(10, 8). C(10, 5) 


10! ” 10! 10х9 
~ 812! 515! 2 


х I0X9 x8x 7x6 
5х4х3х2 





=5 х9х3х2х 7 хб = 11340. 


(c) Here, we want to find the number of ways of selecting 
11 players out of 15. 


The required number of ways 
15! _ 15х14х13х12 
14! 4х3х2х1 


= 15 х7х 13 = 1365. 
A particular player to be included 





C(5, 11) = 1 


So, we have to select 10 players out of 14. 
The required number of ways 
14!  14.13.12.11 
1014! 4.3.2.1 





= С(14, 10) = = 7.13.11 = 1001. 
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77. (c) Number of letters in the word = 8 
Number of vowels in the word 2 4 
(1, O, U, E) 
Number of consonants in the word = 4 
(N, V, L, T) 
Out of 4 vowels, we have to select 3. 
Out of 4 consonants, we have to select 2. 
Also, we have to arrange 3 vowels and 2 consonants. 
The required number of words 


4x3 


= C(4, 3).C(4, 2).5! = A x = 120 = 2880. 





78. (b) We get a line by joining 2 points. If p is the number 
of lines from 21 points, then, 
21! 21x 2019!) 
221-2)!  2x1(19) 





р = С(21, 2) = =21 х 10 = 210 
lines. 
79. (c) If p is the required number of ways, then 
р = С(6, 3) x Сб, 3) x Сб, 3) 
6! 5! 5! 
= х х 
3(6—3) 35-3) 3!(5 – 3)! 








Е 6х5х4х3! 5х4х3!1 5x4x3 
3x2x1x3! 2x1x3! 2х1х3! 


=5x4x5x2 x 5х 2 = 2000. 


80. (b) Ош of available 9 courses, two аге compulsory. 
Hence, the student is free to select 3 courses out of 7 
remaining courses: If p is the number of ways of selecting 
3 courses out of 7 courses, then 


ЯА] _ 7! 7x6x5x4! 
3(7-3) 3141 3х2х1х4! 





р = Са, 3) = 


= 7 х5 = 35 ways. 
81. (c) If p is the number of ways of selection, then 


6! 7! 8! 


p = С(6, 4) X CO, 4) X (5,4) гэг 4131 лага 


Ш ООЗЕ ОРНО ЕУ ТЕЖИ 
" 2xlx4! 3х2х1х4! 4х3х2х1х4! 





= 15 x 35 x 70 = 36750 ways. 


82. (c) If A and B both are not selected, then the number 
of permutations = C(6, 6) = 1. 


If A and B both are selected, then we are to select 4 
persons out of 6 persons. 


The number of ways in which this can be done 


61 6бхяхар он 
4106-2)! 4X2xl 





= (6, 4) = 


Hence, total number of permutations = 1 + 15 = 16. 





ExERcIsE-2 
(BASED ом Memory) 





1. (b) Required different ways = ЇР, 

=|7 = 5040 
2. (a) Required number of ways = 8! = 40320 
3. (a) Required number of ways = 6! = 720 
4. (a) Required number of ways 

= "C. x*C, =120 x 28 = 3360 
5. (e) Required number of ways 

= *С, x "C, + êC, x °C, + °C, x "C, 

= 70 + 560 + 1200 = 1890 
6. (b) Required number of ways 


-)C,x?C, x °С, -10х3х5-150 


7. (а) Required number of ways 


NS _ 18x17x16x15x14x13x12 
А 7хбх5х4х3х2 


= 31824 





8. (с) Required number of ways = °С, =10 


! 
9. (a) Required number of ways - i -840 


10. (b) A first, 3 persons can be selected from 6 persons in 


EUN 
С, пырт 20 ways. 


Now, 3 selected persons can sit in 3! = 6 ways. 


Total number of required ways 


=20x6=120 


11. 


12. 


13. 


14. 


15. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(d) Required number of ways 


‘ 9! 


7 “бх7х8х9 _ 
5 59-5)! 


2x3x4 


126 





! 
(d) The required number of ways = E -840 


(e) Required number of ways = 6! = 720 
(b) Required number of ways 


= 51=5х4х3 х2 х1 = 120 


! 
(c) Required number of ways = z -2520 


(b) Total different ways of sitting 

= Рх ?Р, =|4х|2 - 48 

(а) Required number of ways = 6! = 720 
(c) Required different ways 
=|3x|4=6x24=144 


(a) Required different ways 





3 сан -34 
Bl4 |03 


(a) Let, the probability of truth spoken by A and B be 
р, and p,, respectively 


БҮЛЭГ 


3 4 
Dy adp =i 


They will contradict each other only when 1 speaks truth 
and the other is lying 


3 1 4 1 3 4 7 35 
х-+-х- = sk - - 
4 5 5 4 20 20 20 100 





1.е., ‚ Le., 35% 


(e) If the Бай drawn is neither red nor green, then it 
must be blue, which can be picked in 7С, = 7 ways. 1 
ball can be picked from the total (8 + 7 + 6 = 21) is 
"C, = 21 ways. 


7 1 
Required probability = —=-. 
A P М 21 3 


(d) There are 6 letters in the word ‘ATTEND’ whereas, 
T comes 2 times. 


| 6! 20 
So, required number of ways = 5 = = = 360 


(d) CYCLE whereas C comes two times. 


5!  5x4x3x2 
2! 2 





So, arrangements are = — 60 ways 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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(a) The word DESIGN be arranged so that the vowels 
are at 2 ends then the required number of orders 


= ҮР: х АР; 

= 2! x4! 
=2х4х3х 7 
= 48 

(d) There аге 5 letters in the word SMART. 


So, the required number of ways to arrange 


Opes) 
-5х4х3х2х1 
= 120 


(d) Total number of letters is 7, and these letters can be 
arranged in 7! ways 


=1х2х3х4х5х 6 х 7 = 5040 ways. 


There are 7 letters in the world THERAPY including 2 
vowels. (E, A) and 5 consonants. 


Consider 2 vowels as 1 letter. 
We have 6 letters which can be arranged in ^P, = 6 ways. 


But vowels can be arranged in 2! Ways. 


Hence, the number of ways, all vowels will come together 
= 6! x 2! 


=1x2x3x4x5x 6x2 = 1440 


Total number of ways in which vowels will never come 
together = 5040 — 1440 = 3600 


(a) 6 letters of the word PRAISE can be arranged in 
6!ways= 720 ways. 


(a) Required number of ways 
=|6=6x5x4x3x2x1l=720 


1 
(d) Required number of ways = x -2520 


(c) Total number of students = 54 x 30 
When arranged in rows of 45, number of rows 


_ 54х30 _ 
45 


36 





à 6! 
(e) Required number of arrangements — 9 


E 6х5х4х3х2 —360 
(a) Number of combinations 
= *C,x°C, + °C, “С, 
1x6+1 x6 

12. 


1 
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34. 


35. 


36. 


37. 


(c) Number of combinations 

— selecting 2 trainees out of 3 and selecting 3 Research 
Associates out of 6 
6x5x4 _ 


= 60 
1х2х3 





SQ OU n 


! 
(a) Required number of ways = E = 2520 
(a) Required number of ways 
= с, x fc, x ‘с = 450 
(d) Required number of ways 


,10xll. 55 





3 11 
E x 0l 


38. (c) Number of groups formed = 2 
Number of ways boys could be arranged = 4! 
Number of ways girls could be arranged -- 3! 


Required number of ways = 2 x 4! x 3! 
39. (e) Required number of ways = 5! - 60, 
2! 


Total number of letters in the word is 5; T is repeated twice. 
40 (e) N is repeated twice. 


|7 


Hence the required answer will be Эс 2520. 


41. (e) Required number of selections — c, x’ c, 2168 


Probability 








INTRODUCTION 


The word probability or chance 18 very frequently used 
in day-to-day life. For example, we generally say, “Не 
may come today’ or ‘probably it may rain tomorrow’ 
or ‘most probably he will get through the examination’. 
All these phrases involve an element of uncertainty and 
probability is a concept which measures this uncertainties. 
The probability when defined in simplest way is the 
chance of occurring of a certain event when expressed 
quantitatively, i.e., probability is a quantitative measure 
of the certainty. 

The probability has its origin in the problems dealing 
with games of chance such as gambling, coin tossing, 
die throwing and playing cards. In all these cases the 
outcome of a trial is uncertain. These days probability 
is widely used in business and economics in the field 
of predictions for future. 

The following remarks may be important for learning 
this chapter on probability. 


1. Die: A die is a small cube used in games of chance. 
On its 6 faces dots are marked as 


Plural of die is dice. The outcome of throwing (or 
tossing) a die is the number of dots on its uppermost 
face. An ace on a die means | dot. 


2. Cards: A pack (or deck) of playing cards has 52 
cards, divided into 4 suits: 


(i) Spades eH (^) (ii) Clubs їч (4) 
(11) Hearts wa (ж) (іу) Diamonds (9) 


Each suit has 13 cards, nine cards numbered 2 to 
10, an Ace (5881), a King (тте), Queen (#74) and 
a Jack or Knave (mm). Spades and Clubs are black- 
faced cards while Hearts and Diamonds are red-faced 
cards. The Aces, Kings, Queens and Jacks are called 
face cards and other cards are called number cards. 
The Kings, Queens and Jacks are called court cards. 


3. The number of combinations of n objects taken r at 
a time (r € n) is denoted by C(n, r) or "C, and is 
defined as 





7 n! _ n(n—l)(n—2)..to r factors 
" r\(n—-r)! 1:2:3... r. 
Illustration 1: °С, = SE = 10, "C, = 1 апа "С = 1. 


п 
If г> 2? then it is better to simplify "C, as "C, _, 
52.51 


= 20 ЯС = 


52-50 — 25 72] 
= 26.51 = 1326. 
When, r>n, "C= 0. 


Illustration 2: ”С. 


Some Important Terms and Concepts 


Random Experiment or Trial: The performance of an 
experiment is called a trial. An experiment is characterised 
by the property that its observations under a given set of 
circumstances do not always lead to the same observed 
outcome but rather to the different outcomes. If in an 
experiment all the possible outcomes are known in advance 
and none of the outcomes can be predicted with certainity, 
then such an experiment 1s called a random experiment. 
For example, tossing a coin or throwing a die are 
random experiments. 
Event: The possible outcomes of a trial are called 
events. Events are generally denoted by capital letters 
A, B, C and so on. 


Illustration 3: 


(1) When a coin is tossed the outcome of getting a head 
or a tail is an event. 


(1) When a die 18 thrown the outcome of getting 1 or 
2 or 3 or 4 or 5 or 6 is an event. 

Sample Space: The set of all possible outcomes of 

an experiment is called a sample space. We generally 

denote it by 5. 

Illustration 4: 

(1) When a coin is tossed, 5 = (H, T) where Н = head, 
T = tail. 

(1) When a die is thrown, S = (1, 2, 3, 4, 5, 6}. 

(11) When 2 coins are tossed simultaneously, 

S = (HH, HT, TH, ТТ} 
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Equally Likely Events: Events are said to be equally 
likely if there is no reason to expect any one in preference 
to other. Thus, equally likely events mean outcome is 
as likely to occur as any other outcome. 


Illustration 5: In throwing a die, all the 6 faces (1, 
2, 3, 4, 5, 6) are equally likely to occur. 


Simple and Compound Events 


In the case of simple events we consider the probability 
of happening or non-happening of single events. 


Illustration 6: We might be interested in finding out 
the probability of drawing an ace from a pack of cards. 

In the case of compound events we consider the 
joint occurrence of two or more events. 


Illustration 7: If from a bag, containing 8 red and 5 
green balls, two successive draws of 2 balls are made, 
we shall be finding out the probability of getting 2 red 
balls in the first draw and 2 green balls in the second 
draw. We are thus dealing with a compound event. 
Exhaustive Events: Itis the total number of all possible 
outcomes of any trial. 


Illustration 8: 


(1) When a coin is tossed, either head or tail may turn 
up and therefore, there are two exhaustive cases. 
(1) There are six exhaustive cases or events in throwing 
a die. 
(11) If two dice are thrown simultaneously, the possible 
outcomes are: 


(1,1 (2,1) (3,1) (41) (51) (6, 1) 
(1,2) (2,2) (3,2) (4,2) (5,2) (62) 
(1,3) (2,3) (3,3) (4,3) (5,3) (6, 3) 
(1,4) (2,4) (3,4) (4,4) (5,4) (6,4) 
(1,5) (2,5) (3,5) (4,5) (5,5) (6,5) 
(1,6) (2,6) (3,6) (4,6) (5,6) (6, 6) 


Thus, in this case, there are 36(=6°) ordered pairs. 
Hence, the number of exhaustive cases in the 
simultaneous throw of two dice is 36. 

(iv) Three dice are thrown, the number of exhaustive 
cases is 6°, i.e., 216. 


Algebra of Events 


If A and B are two events associated with sample space 
S, then 


(i) A U B is the event that either A or В or both occur. 
(1) А п B is the event that A and В both occur 
simultaneously. 
(iii) A is the event that A does not occur. 


(iv) AAB is an event of non-occurrence of both А and 
В, 1.е., none of the events А and В occurs. 





Illustration 9: In a single throw of a die, let А be the 
event of getting an even number and В be the event of 
getting a number greater than 2. Then, 


А = {1, 3, 5}, В = {3, 4, 5, 6} 
AUB= 11, 3, 4, 5, 6} 


A U B is the event of getting an odd number or а 
number greater than 2. 


АПВ = {3, 5}. 


А п B is the event of getting an odd number greater 
than 2. 
А = (2,4, 6) [Those elements of S which are not in A.] 


A is the event of not getting an odd number, i.e., getting 
an even number. 


В = {1,2}. 


В is the event of not getting a number greater that 2, 
i.e., getting a number less than or equal to 2. 


АПВ = (2). 


AB is the event of neither getting an odd number 
nor a number greater than2. 


Mutually Exclusive Events 


In an experiment, if the occurrence of an event precludes 
or rules out the happening of all the other events in the 
same experiment. 


Illustration 10: 


(1) When a coin is tossed either head or tail will 
appear. Head and tail cannot appear simultaneously. 
Therefore, occurrence of a head or a tail are two 
mutually exclusive events. 

(1) In throwing a die all the 6 faces numbered 1 to 6 are 
mutually exclusive since if any one of these faces comes, 
the possibility of others in the same trial, is ruled out. 


Note: 


A and В are mutually exclusive events = А П В = ọ, 
1.е., А and B are disjoint sets. 


Illustration 11: 


(1) If the random experiment is ‘a die is thrown’ and A, 
В are the events, А: the number is less than 3; В: the 
number is more than 4, then 4 = (1, 2}, B = (5, 6}. 
A п B = 9, thus А and В are mutually exclusive 
events. 

(1) If the random experiment is “а card is drawn from a 
well-shuffled pack of cards' and А, В are the events 

А: the card 18 Black; B: the card 18 an асе. 
Since a black card can be ап ace, А A В = 0, thus 
A and B are not mutually exclusive events. 


Mutually Exclusive and Exhaustive Events 


Events Е, E, ..., E, are called mutually exclusive and 


exhaustive if E, U E, U .. ОЕ = S, i.e., | ЈЕ, = S and 
i=l 
Е ПЕ, = ọ for all i # j. 
For example, in a single throw of a die, let A be 
the event of getting an even number and B be event of 
getting odd numbers, then 


А = {2, 4, 6}, B = (1,3, 5} 
АПВ = 6, AUB = 11, 2, 3, 4, 5, 6} = 5 


-. A and В are mutually exclusive and exhaustive 
events. 


Illustration 12: Two dice are thrown and the sum of 
the numbers which come up on the dice noted. Let us 
consider the following events: 


А: ‘the sum is even’ 

B: ‘the sum is a multiple of 3’ 
C: ‘the sum is less than 4’ 

D: ‘the sum is greater than 11’ 


Which pairs of these events are mutually exclusive? 
Solution: There are 6 x 6 = 36 elements in the sample space 
(Refer to Example 2). 

A is the event “the sum is even”. It means we have to 
consider those ordered pairs (x, y) in which (x + y) is 
even. Thus, 

А = [(1, 1), (2, 2) (1, 3), (1, 5), (2, 4), (2, 6), (3, 1), 

(3, 3), (3, 5), (4, 2), (4, 4), (4,6) (5, 1), (5, 3), (5, 

5), (6, 2), (6, 4), (6, 6)]. 


Similarly, 
В = [(, 2), (2, 1), (1, 5), (5, 1), G, 3), (2, 4), (4, 2), 
(3, 6), (6,3), (4,5), (5, 4), (6, 6)] 
С = 1а, 1), 0, 1), а, 2)] D = [(6, 6). 
We find that 4 п B = [(1, 5), (2, 4), (3, 3), (4, 2), 
(5, 1), (6, 6] + 0 
Thus, А and В are not mutually exclusive. 
Similarly, Ап C26, Аг 054, BAC, 
Впр=ф, Стр = 6. Thus, C and D are mutually 
exclusive. 


PROBABILITY OF AN EVENT 


The probability of an event 1s defined in the following 
two ways: 

(1) Mathematical (or a priori) definition 

(11) Statistical (or empirical) definition. 


Mathematical Definition of Probability: Probability of 
an event А, denoted as P(A), 18 defined as 
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Number of cases favourable to А 





Pup Number of possible outcomes 
Thus, if an event А can happen in т ways and fails 
(does not happen) in n ways and each of т + n ways is 
equally likely to occur then the probability of happening 
of the event А (also called success of A) 18 given by 

Р(А) = — 

т+п 

and that the probability of non-occurrence of the А (also 
called its failure) is given by 





P(not A) or P(4) = — 





m+n 


If the probability of the happening of a certain event 
is denoted by p and that of not happening by q, then 
n 


+ d 1 
р. +: = mU 
mtn m+n 





Here, p, q are non-negative and cannot exceed unity, 
ie, O<p<landO<q<l. 

When p = 1, then the event is certain to occur. 

When p - 0, then the event is impossible. For 
example, the probability of throwing eight with a single 
die is zero. 

Probability as defined above is sometimes called 
Priori Probability, i.e., it is determined before hand, 
that is, before the actual trials are made. 


Illustration 13: А coin is tossed once. What are all 
possible outcomes? What is the probability of the coin 
coming up ‘tails’? 

Solution: The coin can come up either “heads” (H) or 


“tails” (T). Thus, the set S of all possible outcomes is 
S = {H, T} 


1 
P(T) = 2 


Illustration 14: What is the probability of getting an 
even number in a single throw of a die? 
Solution: Clearly, a die can fall with any of its faces upper 
most. The number on each of the faces is, therefore, a possible 
outcome. Thus, there are total 6 outcomes. Since there are 3 
even numbers on the die, namely, 2, 4 and 6, 


1 
P(even number) = == =. 
( uuo 
Illustration 15: What is the probability of drawing a 
‘king’ from a well-shuffled deck of 52 cards? 
Solution: Well-shuffled ensures equally-likely outcomes. 
There are 4 kings in a deck. Thus, 


| 4 1 
Р(а Кше) = 52 13° 
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Odds of an Event 


Suppose, there are т outcomes favourable to a certain 
event and n outcomes unfavourable to the event in a 
sample space, then odds in favour of the event 


Number of favourable outcomes _ т 





~ Number of unfavourable outcomes и 
and odds against the event 


Number of unfavourable outcomes _ и 





Number of favourable outcome m` 


If odds in favour of an event A are a:b, then the probability 





of happening of event А = P(A) = а 9 and probability 


at 


of not happening of event А = P(A) = 





a+b` 


If odds against happening of an event A are a:b, then 








probability of happening of event А = P(A) = 4 : and 
at 
probability of not happening of event4 = P(A) = ы 78 
at 


Illustration 16: What are the odds in favour of getting 
a ‘3’ in a throw of a die? What are the odds against 
getting a ‘3’? 

Solution: There is only one outcome favourable to the 
event “getting” a 3, the other five outcomes, namely, 1, 
2, 4, 5, 6 are unfavourable. Thus, 

Odds in favour of getting a ‘3’ 
Number of favourable outcomes 





~ Number of unfavourable outcomes 


= 591 to 5. 


Odd against getting а 3” 


Number of unfavourable outcomes 





Number of favourable outcomes 
5 
- 1 or 5 to 1. 


Illustration 17: If the odds in favour of an event are 
4 to 5, find the probability that it will occur. 


4 
Solution: The odds in favour of the event are 2) Thus, 





P(A) 4. " = 
Ea 411- P(A)] = 5P(A), 
4 
Le, P(4)- 9: 


4 
The probability that it will occur = 4! 


FUNDAMENTAL THEOREMS ON PROBABILITY 


Theorem 1: In a random experiment, 1f S is the sample 
space and Е is an event, then 


(i) P(E) = 0 (1) Р(ф) = 0 (iii) P(S) = 1. 
Remarks: It follows from above results that, 


(1) probability of occurrence of an event is always non- 
negative; 


(11) probability of occurrence of an impossible event 18 
0; 
(11) probability of occurrence of a sure event is 1. 


Theorem 2: 
then, 


(i) P(E Е) = 0 and, 
(1) P(E U F) = P(E) + Р(Р). 


Notes: 


If E and F are mutually exclusive events, 


1. For mutually exclusive events E and Р, we have 
P(E or F) = P(E o Е) = P(E) + F(F). 
2. НЕ, Е, .... E, are mutually exclusive events, then, 
PE, UE, Y, =, UE) 
= P(E) + P(E,) + + + P(E,). 
Theorem 3: If E and F are two mutually exclusive and 
exhaustive events, then P(E) + P(F) = 1. 
Theorem 4: Let Е be any event and E be its 
complementary event, then P(E) = 1 — P(E). 
Theorem 5: For any two events E and F, 
P(E — Е) = P(E) - P(E A F). 
Theorem 6: 
E and F, 


P(E U F) = P(E) + РР) - P(E A F) 


(Addition Theorem). For any two events 


Notes: 


1. We may express the above results as 
P(E ог F) = P(E) + (F) - P(E and Р) 
2. If E and F are mutually exclusive, then 
P(E п F) = 0 and so P(E O F) = P(E) + Р(Р). 
Theorem 7: If E, and Е, be two events such that E, c 
E., then prove that Р(Е,) < P(E,). 


Theorem 8: If E is an event associated with a random 
experiment, then 0 € P(E) 51. 


Theorem 9: For any three events E, Ё С 
P(E O F С) = P(E) + Р(Р) + P(G) - РЕП Р) 
- РЕ r^ G) - ЕП а) + Р(Е т Ес С) 


Illustration 18: А card is drawn at random from а well- 
shuffled pack of 52 cards. Find the probability of getting 
(1) a jack or a queen or a king, 
(1) a two of heart or diamond. 
Solution: 
(1) In a pack of 52 cards, we have: 


4 jacks, 4 queens and 4 kings. 
Now, clearly a jack and a queen and a king are mutually 
exclusive events. 











1зо,Р(а jack „а 
Also,P(a jack) = °С 159 13 
Mp ЗЭР 

Р(а queen) we 552, 18 
Sisi “бз УВЕ! 
(a king) 55260752 183: 


Ву the addition theorem of Probability, 
P(a jack or a queen or a king) = Р(а jack) + P(a queen) 
+ P(a king) 
T^. Ba 15-8 
= —+—+— =, 
13 13 13 13 
(1) P(two of heart or two of diamond) 
= P(two of heart) + P(two of diamond) 
1 1 2 1] 
= + = = 1 
52 52 52 26 
Illustration 19: Find the probability of getting а sum 
of 7 or 11 in a simultaneous throw of two dice. 





Solution: When two dice are thrown we have observed 
that there are 36 possible outcomes. Now, we can have 
a sum of 7 as 
1-6-7,2-5-7,3-4-7,4-3-7,5-2- 
7,6-1-7 

Thus, the six favourable cases are (1, 6), (2, 5), (3, 
4), (4, 3), (5, 2), (6, 1) 


P(a sum of 7) = 


_1 
36 6’ 

Again, the favourable cases of getting а sum of 11 
are (5, 6), (6, 5) 
_ 1 
= 
Since the events of getting ‘а sum of 7' ог ‘а sum of 
11? are mutually exclusive: 

P(a sum of 7 or 11) 
= P(a sum of 7) + P(a sum of 11) 


1 1 4 2 
= -+—=—=-, 
6 18 18 9 


2 
P(a sum of 11) = 36 
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Illustration 20: From a well-shuffled pack of 52 cards, 

a card is drawn at random, find the probability that it 

is either a heart or a queen. 

Solution: A: Getting a heart card B: Getting a queen card 
13 


4 1 
P(A) = P(B) = PAN В) = = 
(4 = 29 РВ) = 22 РИ п В) = 25 





Required probability 
= P(A U В) = P(A) + P(B) 
— P(A B) 
13 2 4 1 16 4 
52 52 52 52 13° 





INDEPENDENT EVENTS 


Two event А and В are said to be independent if the 
occurrence (or non-occurrence of one does not affect the 
probability of the occurrence (and hence non-occurrence) 
of the other. 

Illustration 21: In the simultaneous throw of 2 coins, 
‘getting a head’ on first coin and ‘getting a tail on the 
second coin are independent events. 

Illustration 22: When a card is drawn from a pack 
of well-shuffled cards and replaced before the second 
card is drawn, the result of second draw is independent 
of first draw. We now state, without proof, the theorem 
which gives the probabilities of simultaneous occurrence 
of the independent events. 

Theorem 10: If A аш В are two independent events, then 


P(A and B) = P(A). P(B) 


Illustration 23: Two dice are thrown. Find һе 
probability of getting an odd number on the one die 
and a multiple of three on the other. 
Solution: Since the events of ‘getting an odd number’ 
on one die and the event of getting a multiple of three 
on the other are independent events, 


P(A and B) = P (A) x P(B) (1) 

3 1 
Now, P(A) = P(an odd number ) = 62 [There are 
3 odd numbers 1, 3, 5] and P(B) = Р(а multiple of 3) 


2 1 
= 6 3 [Multiples of 3 are 3 and 6] 


From (1), required probability = Ju Z, 
Illustration 24: Arun and Tarun appear for an interview 
for 2 vacancies. The probability of Arun’s selection 
is 1/3 and that of Tarun’s selection is 1/5. Find the 
probability that 

(i) only 1 of them will be selected, 
(1) none of them be selected. 
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Solution: Let A: Arun is s selected В: Tarun is selected. 





14124 2 
= -х-х-х-= 
1 1 3:75. 5 5..15> 12 
Then, P(A) = = and P(B) = =. DE S 
15 5’ 


Clearly, ‘A’ and ‘not В” are independent also ‘not A’ and 
‘not B’ are independent, ‘B’ and ‘not A’ are independent. 
= P (not A and not B) 


(1) P (only 1 of them will be selected) = P(not A) x P(not B) 
= P (A and not B or B and not A) | 1 
Е); т 


(1) P (onle 1 of them be selected) 


= P (A) P (not B) + P (B) P (not A) 











EXERCISE- І 
1. In a simultaneous toss of 2 coins, then find the 6. 3 coins are tossed. Find the probability of 
probability of 2 tails. at least 2 heads. 
1 1 1 3 
a) — b) — 25 b) > 
(а) 5 (5) | (а) 5 (5) т 
3 1 1 
(с) Я (4) 3 (с) " (d) None of these 
2. In a simultaneous toss of 2 coins, then find the 7. 3 coins are tossed. Find the probability of 
probability of exactly 1 tail. atmost 2 heads. 
3 1 
1 1 2 эх 
(a) > (b) 2 E DE 
7 
(c) 3 (d) None of these (c) — (d) None of these 
4 8 
3. In а simultaneous toss of 2 coins. then find the 8. 3 coins are tossed. Find the probability of no heads. 
robability of no tail. 3 1 
iie d (a) = (b) - 
3 1 8 8 
(a) = ® 5 
4 (с) — (d) None of these 
(c) 1 (d) None of these 2 | a 
4 9. 3 coins are tossed. Find the probability of at least 1 
4. 3 coins are tossed. Find the probability of heads. head and 1 tail. 
1 1 
! 1 = b) — 
(a) c (b) 5 (а) 5 (b) 4 
3 
(с) i (d) None of these (c) 4 (d) None of these 
4 
5. 3 coins are tossed. Find the probability of exactly 2 10. A coin is tossed 3 times. Find the chance that head 
heads. and tail show alternately. 
3 1 а) 3 ol 
(a) - (5) > (a) 5 (5) 1 
(c) : (d) None of these (c) i (d) None of these 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


4 coins are tossed once. Find the probability of 4 
tails. 


1 5 
E b) — 
@) 16 i 16 
9 
(c) Т (d) None of these 


4 coins are tossed once. Find the operability of 
exactly 3 tails. 


1 1 
(а) 15 (5) 2 
(c) 2. (d) None of these 


4 coins are tossed once. Find the probability of 
exactly 2 tails. 


1 1 
а) — 5) - 
(а) т (b) E 
3 5 
= Ф) = 
(c) 5 (9) 16 
4 coins are tossed once. Find the probability by of 
at least 1 tail. 


1 b 15 
(a) — (b) 16 
(c) = (d) None of these 


In a single throw of 2 dice, find the probability of 
getting a total of 3 or 5. 


(a) (b) 


(c) (d) 


In a single throw of 2 dice, find the probability of 
getting a total of 12. 


Aale шок. 
Aln JIN 


1 1 
(a) == (0) 5 

1 35 
© = (> 


In a single throw of 2 dice, find the probability of 
getting a total of 11. 


1 b ES 
@ 5 (b) zs 
35 
() 56 


In a single throw of 2 dice, find the probability of 
getting a total of 8. 


1 
(с) 12 


19. 


20. 


21. 


22. 


23. 


24. 


25. 
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5 1 
(a) = (b = 

1 31 
© = @ 5 


In a single throw of 2 dice, the probability of getting 
a total of 7. 


5 1 
(a) 36 (b) i$ 

1 5 
(с) 6 (4) - 


In a single throw of 2 dice, what is the probability 
of a doublet? 


(a) 0) 2 


ole Ale 


© (a) = 


In a single throw of 2 dice, what is the probability 
of a multiple of 2 on 1 and a multiple of 3 on the 
other? 


5 25 
2 bj £ 
(a) : (Bes 
11 1 
© — 4) - 
(s (0: 
2 dice are thrown. Find the probability of getting ап 
odd number on 1 and a multiple of 3 on the other. 


5 25 

2: b = 
(a) = (b) = 

11 1 

Бос d) = 
(с) 36 (4) 9 
Doublet of even numbers. 

1 b 1 
(а) 36 (b) 18 

1 1 
с) -- 4) - 
(с) T (d) 7 
А sum less than 6. 

7 5 

a b Зиг 
(а) E (b) 18 

1 nt 
O5 @ ә 
А sum more than 7. 

1 1 
а) — b) — 
@) = (b) = 

1 5 

Es d) — 
(c) 1 (4) 5 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


A sum greater than 10. 


1 1 
а) — b) — 
OE (b) = 
1 5 
25 d) — 
(c) 4 (4) T. 
A sum at least 10. 
1 1 
а) — b) — 
oz (b) = 
1 1 
ын 4) - 
(с) 1 (4) 3 
An odd number as the sum. 
1 1 
до b) - 
(а) m (b) 7 
1 22 
(©) 5 @ 5 
An even number as the sum. 
1 1 
Dn b) = 
(а) a6 (b) 4 
1 "m: 
© 5 @ 5 
6 as the product. 
1 2 
= b = 
(a) 9 (5) 9 
1 23 
© 5 @ 5 
А multiple of 3 as the sum. 
2 1 
(а) 3 (b) 3 
1 5 
ES Ф) = 
9 5 (a) = 


The product a perfect square (square of a natural 
number). 


1 b 2 
(a) ә (b) 5 
1 d 4 
©; 0 6 
At least 1 of the 2 numbers as 4. 
1 5 
Е b) = 
(a) 2 (b) 5 
11 1 
A d HS, 
© x (d) 5 


34. Sum as a prime number 


5 1 
@ = ©) 5 
7 3 
(с) 12 (4) y 


35. In a single throw of 3 dice, find the probability of 
getting a total of 17 or 18. 


1 b 1 
0) 5 0) 27 
(с) - (d) None of these 


(Q. 36—38): In a single throw of 3 dice, then find the 
probability of getting 


36. А total of 5. 


1 5l 
(а) 2 (b) 15 
1 1 
as, d E 
© 46 95 
37. A total of at most 5. 
5 103 
a) — b) — 
e 108 ©) 108 
(c) = (d) None of these 
38. A total of at least 5. 
7 1 
нэн b) — 
@) 54 0) 54 
53 
(с) 54 (d) None of these 


39. What is the chance that a leap year, selected at 
random will contain 53 Sundays? 


(a) (b) 


(c) (d) 


чә |= 
N/R |t 


40. A card is drawn from a pack of 100 cards numbered 
1 to 100. Find the probability of drawing a number 
which is a square. 


1 9 
(а) T (b) 10 
1 2 
(с) 5 (4) 5 


41. The letters of word ‘SOCIETY’ are placed in a row. 
What 18 the probability that three come together? 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


2 
(а) (5) = 


(c) 


Find the probability that in a random arrangement 
of letters of the words ‘UNIVERSITY’ two ‘Ps do 
not come together. 


(d) None of these 


(a) (b) 


(c) (d) 


If letters of the word PENCIL are arranged in random 
order, what 18 the probability that N is always next 
to E? 


мо мы 
WIN м - 


(а) (5) 


(c) (d) 


2 dice are thrown. Find the odds in favour of getting 
the sum 4. 

(а) 1:11 (0) 11:1 

(с) 4:11 (4) 11:4 

2 dice are thrown. Find the odds in favour of getting 
the sum 5. 

(a) 8:1 (b) 1:8 

(c) 7:8 (d) 8:7 

2 dice are thrown. Find the odds against getting the 
sum 6. 

(a) 5:31 (b) 6:31 

(c) 31:5 (d) 31:6 

What 1s the probability that 1 card drawn at random 
from the pack of playing cards may be either a queen 
or an ace? 


1 
6 
1 
3 


WIN м| Ма 


1 2 
=: b) — 
@) 13 0) 13 
(с) = (d) None of these 


In a class of 25 students with roll numbers 1 to 
25, a student is picked up at random to answer a 
question. Find the probability that the roll number 
of the selected student is either multiple of 5 or 7. 


6 4 
@ = 0) = 
8 
(c) (d) —- 


25 25 


49. 


50. 


51. 


52. 


53. 


54. 


55. 
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An integer is chosen at random from first two hundred 
natural numbers. What is the probability that the 
integer chosen 18 divisible by 6 or 8? 


3 
(a) (b) 1 


(c) 


2 dice are together. What is the probability that the 
sum of 2 numbers 18 divisible by 3 or by 4? 


(a) (b) 


(d) None of these 


[н BIR 


(c) (d) 


имею 
Wile wold 


In a simultaneous throw of 2 dice, find P(A or B) 
if A denotes the event ‘a total of 11 and B denotes 
the event’ ‘an odd number on each die’. 


11 1 
ша DET 

5 1 
(ei On 


A box contains 36 tickets numbered 1 to 36, 1 ticket 
drawn at random. Find the probability that the number 
on the ticket is either divisible by 3 or is a perfect 
square. 


(a) (b) 


(c) (d) 


A drawer contain 50 bolts and 150 nuts. Half of the 
bolts and half of the nuts are rusted. If 1 item 18 
chosen at random, then what is the probability that 
it is rusted or is a bolt? 


1 
(a) (b) Е 


| м ом 
Wile ol 


(c) 


2 unbiased dice are thrown. Find the probability that 
neither a doublet nor a total of 10 will appear. 


(d) None of these 


со | м оо| о 


: 
(a) 5 (b) 


Wl орь 


© 2 (d) 


2 dice are thrown together. What is the probability 
that the sum of the number on 2 faces is neither 9 
nor 11? 
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56. 


57. 


58. 


59. 


60. 


61. 


62. 


(a) (b) 


(c) (d) 


A card is drawn from a pack of 52 cards, find the 
probability of getting spade or ace or red card. 


WIN Ale 
NLR AlN 


9 4 
(a) T (b) m 
11 10 
(с) B (d) B 


A ticket is drawn from two hundred tickets numbered 
from 1 to 200, find the probability that the number 
is divisible by 2 or 3 or 5. 


73 27 

a) — b) — 

| 100 e) 100 

(c) ae (d) None of these 
100 


A and B are mutually exclusive events of an 
experiment. If P(‘not A’) = 0.65, P(A U B) = 0.65 
and P(B) = p, find the value of p. 


(a) 0.70 (b) 0.30 

(c) 0.63 (d) 0.35 

The probability of an event A occurring is 0.5 and 
that of B is 0.3. If A and B are mutually exclusive 
events, find the probability that neither A nor B 
occurs. 

(a) 0.2 (b) 0.8 

(c) 0.6 (d) None of these 


The probabilities that a student will receive an 4, 
B, C or D grade are 0.30, 0.38, 0.22 and 0.01, 
respectively. What is the probability that the student 
will receive at least B grade? 


(a) 0.38 (b) 0.42 
(c) 0.68 (d) None of these 


The probability that a contractor will get a plumbing 
contract is 2/3 and the probability that he will not get 
an electric contract is 5/9. If the probability of getting 
at least 1 contract is 4/5, what is the probability that 
he will get both? 


8 31 
b) — 
0) 25 0) 25 
14 
(с) Ж (d) None of these 


A card is drawn from an ordinary pack and a gambler 
bets that it is a spade or an ace. What are the odds 
against his winning the bet? 


63. 


64. 


65. 


66. 


68. 


(a) 9:4 (b) 4:9 

(c) 5:9 (d) 9:5 

In a race the odds in favour of horses A, Р, C and 
D are 1:3, 1:4, 1:5 and 1:6, respectively. Find the 
probability that one of them wins the race. 


221 391 
QE. b) == 
@) 420 5) 420 
331 
(с) 420 (d) None of these 


A Chartered Accountant applies for a job in 2 firms 
X and Y. The ability of his being selected in firm X is 
0.7, and being rejected at Y is 0.5 and the probability 
of at least 1 of his applications being rejected 18 0.6. 
What is the probability that he will be selected in 1 
of the firms? 


(a) 0.2 (b) 0.8 
(c) 0.4 (d) 0.7 
There are three events 4, B, C one of which must 


and only one can happen, the odds are 8 to 3 against 
A, 5 to 2 against В, find the odds against С. 


(a) 43:34 (b) 34:43 
(c) 43:77 (d) 77:43 
A problem in Statistics is given to four students 


A, B, C and D. Their chances of solving it are 


1 1 
47 T : and c Prespeetively: What is the probability 
that the problem will be solved? 


2 
(a) ©) 5 


(c) (d) None of these 


б|ф» шоке 


(О. 67—69): 1 bag contains 4 white and 2 black balls. 
Another contains 3 white and 5 black balls. 1 ball is 
drawn from each bag. 


67. 


Find the probability that both are white. 
1 1 

(а) 5 (b) 2 

( + @ 5 

Find the probability that both are black. 
5 19 

(a) ЭХ (5) У 
11 1 

(c) 2 (4) 2 


69. Find the probability that 1 is white and 1 is black. 
11 13 
DUM b) — 
9 24 (5) 24 


(с) E (d) None of these 


(Q. 70—77): An urn contains 25 balls numbered 1 to 
25. Suppose an odd number is considered a 'success'. 
2 balls are drawn from the urn with replacement. 


70. Find the probability of getting two successes. 


169 312 
a) — b) — 
| 625 0) 625 
481 144 
с) — d) — 
©) 625 „ 625 
71. Find the probability of getting exactly one success. 
169 312 
a) — b) — 
©) 625 e) 625 
481 144 
с) — d) — 
5) 625 © 625 
72. Find the probability of getting at least one success. 
169 312 
a) — b) — 
m 625 e) 625 
481 144 
с) — d) — 
©) 625 © 625 
73. Find the probability of getting no success. 
169 312 
a) — b) — 
625 e) 625 
481 144 
с) — d) — 
©) 625 © 625 
74. Find the probability of getting 3 successes. 
1 2 
a) — b) — 
(a) 95 (b) 9 
26 7 
с) — d) — 
e 27 © 27 
75. Find the probability of getting exactly 2 succeses. 
1 2 
== b = 
(9) 57 © 
26 7 
c) — d) — 
e 27 © 27 
76. Find the probability of getting at most 2 successes. 
1 2 
сал b) 2 
(9 57 Bu 
26 7 
с) — d) — 
©) 27 © 27 
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77. Find the probability of getting at least 2 successes. 


1 2 
(a) 27 (b) 9 
26 7 
(c) 27 (4) 27 


78. From а pack of cards, two are drawn, the first 
being replaced before the second is drawn. Find the 
probability that the first is a diamond and the second 


is a king. 
3 1 
(а) 52 (5) 26 
1 1 
Oz OE 


(Q. 79-82): A husband and wife appear in an interview 
for 2 vacancies in the same post. The probability of 
husband’s selection is 1/7 and that of wife’s is 1/7. 


79. What is the probability that only 1 of them will be 


selected? 

2 1 

= Б) — 
() 7 (Bes 

24 11 

хай 4) = 
T (9):55 

80. What is the probability that both of them will be 

selected? 

2 

es b) — 
() 7 (Dias 

24 11 

= 4) — 
© 35 © 35 

81. What is the probability that none of them will be 

selected? 

2 

2 b)— 
(9 7 i 

24 11 

ши 4) — 
(97-35 T 


82. What is the probability that at least one of them will 
be selected? 


2 1 
(a) 7 (b) 35 
24 11 
(с) Ер (4) 35 


(Q. 83-86): Probability that a man will be alive 25 years 
hence is 0.3 and the probability that his wife will be 
alive after 25 years hence is 0.4. Find the probability 
that 25 years hence. 


32.12 Chapter 32 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


Both will be alive. 


(a) 0.12 (b) 0.18 
(c) 0.28 (d) 0.58 
Only the man will be alive. 
(a) 0.12 (b) 0.18 
(c) 0.28 (c) 0.58 
Only the woman will be alive. 
(a) 0.12 (b) 0.18 
(c) 0.28 (d) 0.58 
At least 1 of them will be alive. 
(a) 0.12 (b) 0.18 
(c) 0.28 (d) 0.58 


A man speaks truth in 80% of the cases and another 
in 90% of the cases. While stating the same fact, 
what is the probability that they contradict? 


37 13 
ЕСА b) m 
(a) 50 (b) z 
16 
(c) 2) (d) None of these 


There are 3 urns A, В and C, A contains 4 red balls 
and 3 black balls. Urn В contains 5 red balls and 4 
black balls. Urn C contains 4 red balls and 4 black 
balls. One ball is drawn from each of these urns. 
What 18 the probability that the 3 balls drawn consist 
of 2 red balls and a black ball? 


47 25 
(a) а (b) 42 

19 23 
(c) 42 (d) 42 


An anti-aircraft gun can take a maximum of 4 shots at 
an enemy plane moving away from it. The probability 
of hitting the plane at the first, second third and 
fourth shots are 0.4, 0.3, 0.2 and 0.1, respectively. 
What is the probability that the gun hits the plane? 


(a) 0.4379 (b) 0.6872 
(c) 0.6976 (d) None of these 


90. 


91. 


92. 


93. 


94. 


A can solve 90% of the problems given in a book 
and B solve 70%. What 1s the probability that at least 
1 of them will solve a problem selected at random 
from the book? 


3 97 
Оте (b) 108 

83 17 
EE OET 


A and B throw a coin alternately till 1 of them gets 
a head and wins the game. If A starts the game, find 
the probability of winning of A. 


1 2 
E m 


(c) 1 (d) None of these 


2 persons А and В throw a die alternately till 1 
of them gets а ‘6’ and wins the game. Find the 
probability of winning of B. 


5 6 
(a) П (b) П 
4 3 
(с) П (4) П 


The letters of the word ‘SOCIETY’ аге placed at 
row. What is probability that the 3 vowels come 
together? 


(a) 2 (b) 


SIN ~ 
NR аш 


(c) (d) 


Find the probability that in a random arrangement 
of the letters of the word DAUGHTER, the letter D 
occupies the first place. 


(a) (b) 


(c) (d) 


olw oo|— 
Nile Ble 
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ExERcIsE-2 
(Ва5Ер ом Memory) 





Directions (О. 1-2): Study the information carefully to 5. 
answer the questions that follow: 


А speaks truth in 75% and B ш 80% cases. In what 
percentage of case are they likely to contradict each 


A basket contains 3 blue, 2 green and 5 red balls. 


1. If 3 balls are picked at random, what is the probalility 


that at least on is red? 


other when narrating the same incident? 


(a) 35 (b) 30 
(c) 25 (d) 20 


(а) 1 (b) 7 (e) None of these 
2 12 [BSRB Chennai РО, 2000] 
(c) 11 (d) 1 6. Ina box there are 8 red, 7 blue and 6 green balls. One 
12 5 ball is picked up randomly. What 18 the probability 


(e) None of these 


that 1t 1s neither red nor green? 


[Bank of Maharashtra PO, 2007] (a) ka (b) 2 
. If 4 balls are picked at random, what is the probability 19 3 

that 2 are green and 2 are blue? (e) E (d) Ed 

1 1 4 21 
(а) — (5) — 

18 70 (e) None of these 

3 А [IBPS Bank PO Examination, 2002] 
(c) 5 (d) 5 7. An urn contains 3 red and 4 green marbles. If 3 


(e) None of these 
[Bank of Maharashtra PO, 2007] 


marbles are picked at random, then what is the 
probability that 2 are green and 1 is red? 


3 b 18 

. Out of 15 students studying in a class, 7 are from (a) 7 (b) 35 
Maharashtra, 5 are from Karnataka and 3 are from 5 4 
Goa. 4 students are to be selected at random. What (c) 12 (d) F 


are the chances that at least 1 is from Karnataka? 


(e) None of these 


(a) 12 (b) 11 [New Indian Insurance PO, 2009] 
13 13 8. A basket contains 3 blue and 4 red balls. If 3 balls 
(©) 10 (4) 1 are drawn at random from the basket, then what is 
Я 15 15 the probability that all the 3 are either blue or red 7 
(e) None of these (a) 1 (b) = 
[Guwahati PO, 1999] 7 
3 
. The probability that a teacher will give one surprise (c) 14 (d) None of these 


test during any class meeting in a week 18 3 Ifa 


student is absent twice, what is the probability that 
he will miss at least one test? 


[Bank of India PO, 2010] 


. A bag contains 13 white and 7 black balls. 2 balls 


are drawn at random. What is the probability that 
they are of the same colour? 


4 1 41 21 

(a) = (b) — a) зо Ён 

15 15 (а 190 5) 190 

91 16 59 99 

2-3 za e) —— Ч 

© 25 9 125 © 160 © 190 
(e) None of these (e) СЕА 
[BSRB Mumbai РО, 1999] 190 


[IBPS PO/MT, 2012]) 
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Direction (Q. 10—14): Study the given information 
carefully to answer the question that follow. 

An urn contains 4 green, 5 blue, 2 red and 3 yellow 
marbles. 


10. 


11. 


12. 


13. 


14. 


If 2 marbles are drawn at random, what is the 
probability that both are red or at least 1 is red? 


26 1 
A b) - 

(a) 1 (5) = 
199 133 

(xd ECT 


(e) None of these 
[IBPS PO/MT, 2011] 


If 3 marbles are drawn at random, what is the 
probability that at least 1 is yellow? 


1 199 
@ = e) 

165 3 
© 22 @ = 


(е) None of these 
[IBPS PO/MT, 2011] 


If 8 marbles are drawn at random, what is the 
probability that there are equal numbers of marbles 
of each colour? 


4 361 
(a) т (b) mS 
60 1 
ad sire d) - 

©) 1001 (9 1 


(e) None of these 
[IBPS PO/MT, 2011] 


If 3 marbles are drawn at random, what is the 
probability that none is green? 


2. 253 
A by. com 
(а) 7 (0) 728 
10 14 
(с) » (d) 5 
30 
©) от 


[IBPS РО/МТ, 2011]) 


If 4 marbles are drawn at random, what is the 
probability that 2 are blue and 2 are red? 


10 9 
(a) 1001 (b) T 
17 2 
(с) Bed (d) 7 


(e) None of these 
[IBPS PO/MT, 2011] 


15. 


Out of 5 girls and 3 boys, 4 children are to be 
randomly selected for a quiz contest. What is the 
probability that all the selected children are girls? 


1 1 
шал (b) 7 

5 2 
Os ЖЕ 


(e) None of these 
[SBI Associates Banks PO, 2011] 


Directions (Q. 16—18): Study the given information 
carefully and answer the questions that follow: 


16. 


17. 


18. 


A basket contains 4 red, 5 blue and 3 green marbles. 


If 3 marbles are picked at random, what 18 the 
probability that either all are green or all are red? 


J 7 
(а) И (5) D 
5 1 
(с) 12 (4) ad 


(e) None of these 
[SBI Associate Banks PO, 2010] 


If 2 marbles are drawn at random, what is the 
probability that both are red? 


3 
Qs (b) 


(d) 


см Nile 


2 

(c) П 
(e) None of these 
[SBI Associate Banks PO, 2010] 


If 3 marbles are picked at random, what 18 the 
probability that at least 1 is blue? 


@ 5 ы 
© 2 @ 


(e) None of these 
[SBI Associate Banks PO, 2010] 


Directions (Q. 19-23): Study the following information 
carefully to answer the questions that follow: 


A box contains 2 blue caps, 4 red caps, 5 green 


caps and 1 yellow cap. 


19. 


If 4 caps are picked at random, what is the probability 
that none is green? 
7 
зе b) = 
@ 56 ® = 
7 5 
(c) — (d) — 
12 12 
(e) None of these 
[OBC PO, 2009] 


20. If2 caps are picked at random, what 1s the probability 


21. 


that both are blue? 
1 1 

а) — b) — 

(a) : (5) m 
1 

Су-25 

(c) T 

(e) None of these 


(д 
45 


[ОВС РО, 2009] 


If 1 сар is picked at random, what is the probability 
that it is either blue of yellow? 


1 
(a) (b) 1 


olw wooly 


(с) (d) S. 
11 


(e) None of these 
[OBC PO, 2009] 
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22. If2 caps are picked at random, what is the probability 


23. 


that at least 1 is red? 


1 16 
ms Bu 

19 7 
s Шү) 


(e) None of these 
[OBC PO, 2009] 
If 3 caps are picked at random, what is the probability 
that 2 are red and 1 is green? 
9 6 
a) — b) — 
(a) 25 (b) 9 
1 3 
(c) — (d) > 
6 22 
(e) None of these 
[OBC PO, 2009] 
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EXPLANATORY ANSWERS 





Exercise- | 





. (b) Sample space 5 = (HH, HT, TH, ТТ} 
Number of exhaustive cases — 4 
There is only one favourable case TT. 


P(2 tails) = 7 
. (a) Sample space 5 = {HH, HT, TH, TT} 
Number of exhaustive cases = 4 
There are two favourable cases HT, TH. 
. 2 1 
P(exactly 1 tail) = А” PE 
. (©) Sample space 5 = (HH, HT, TH, ТТ} 
Number of exhaustive cases — 4. 
There is only one favourable case HH. 


1 
Р(по tails) = 17 
. (b) Sample space 5 = (HHH, HHT, НТН, HTT, ТНТ, 
ТТН, THH, ТТТ} 
Number of exhaustive cases = 8 
There is only one favourable case HHH. 


1 
Р(ай heads) = 2 


. (a) Sample space 5 = {ННН, HHT, HTH, HTT, 
ТНТ, ТТН, THH, ТТТ} 

Number of exhaustive cases = 8. 

There are three favourable cases HHT, HTH, THH. 


3 
P(exactly 2 heads) = 87 


. (a) Sample space 5 = {ННН, ННТ, НТН, HTT, 

ТТН, ТНН, ТТТ} 

Number of exhaustive cases = 8 

There are four favourable cases HHT, HTH, THH, HHH. 


4 1 
P(at least 2 heads) = з = >. 


. (c) Sample space 5 = (HHH, ННТ, НТН, HTT, ТТН, 
ТНН, ТТТ} 
Number of exhaustive cases = 8. 
P(atmost 2 heads) = P(not 3 heads) 
7 


1 
-]-P(3heads)-1- = = =. 
(3 heads) 8 8 


. (b) Sample space 5 = (HHH, HHT, НТН, HTT, ТНТ, 
ТТН, THH, ТТТ} 
Number of exhaustive cases = 8 

1 
P(no heads) = P(all tails) = 87 
("^ there is only favourable case ttt). 


. (c) There are 6 favourable cases HHT, НТН, HTT, THT, 


TTH, THH. 


6 3 
Required probability = 8 7147 


. (b) Sample space 5 = {ННН, ННТ, HTT, HTT, THH, 


ТНТ, ТТН, ТТТ} 

Number of exhaustive cases = 8. 
Favourable cases are HTH, THT 
Number of favourable cases = 2. 


2 
Required probability = $743 


. (a) There are 2* = 16 possible outcomes. 


Sample space S - (HHHH, HHHT, HHTH, HTHH,THHH, 


HHTT, HTHT, HTTH, THTH, TTHH, TTHH, TTTH, 
ТТНТ, THTT, HTTT, TITT} 


There is only one favourable case TTTT. 


1 
Р(4 tails) = 167 


. (b) There аге 4 favourable cases ТТТН, ТТНТ, THTT, 


HTTT, 


4 1 
P(exactly 3 tails) = 16 ^3 


. (с) There аге 6 favourable cases ННТТ, НТНТ, HTTH, 


THHT, THTH, TTHH. 


6 3 
P(exactly 2 tails) = 16 538 


. (b) P (at least 1 tail) = P(not ай heads) 


= 1 — P(all heads) 
1 15 


716 16° 


. (©) A total of 3 or 5 may be obtained in 6 ways, viz, 


(1, 2), (2, 1), (1, 4), (2, 3), (3, 2), (4, 1). 
Number of exhaustive cases = 6 x 6 = 36. 
1 


6 
Probability of getting a total of 3 or 5 = 36 069 


- (a) A total of 12 may be obtained in 1 way, viz, (6, 6). 


1 
Required probability = 36” 


. (b) A total of 11 may be obtained in 2 ways, viz, (5, 6), 


(6, 5). 
1 


2 
Required probability = 36 = 18: 


. (a) A total of 8 may be obtained in 5 ways, viz, (2, 6), 


(3, 5), (4, 4), (5, 3), 6, 2). 


Required probability — 367 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


(c) A total of 7 may be obtained in 6 ways, viz, (1, 6), 
(2, 5), (3, 4), (5, 2), (6, 1). 
. 2 6 1 

Required probability = 36 © 6 
(a) A ‘doublet’ means that both the dice show Ше same 
number on the upper most faces. Therefore, the outcomes, 
favourable to this event are 
(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6) 
Thus, the number of favourable cases — 6. 
1 


6 
Hence, P(doublet) = 36 Ge 


(c) In this case, the favourable cases are 
(2, 3), (2, 6), (4, 3), (4, 6), (6, 3), (6, 6), (3, 2), (3, 4), 
(3, 6), (6, 2), (6, 4). 
Thus, the number of favourable cases = 11. 
11 

Required probability = 36” 
(c) Favourable cases are 
(1, 3), (1, 6), (3, 3), (3, 6), (5, 3), (5, 6), (3, 1), (6, 1), 
(6, 3), (3, 5), (6, 6) 
Total Number of exhaustive cases = 6 x 6 = 36 

Required probability = x 
(c) A: Getting doublet of even number А -4(2, 2), (4, 
4), (6, 6)] 

n(A) = 3 n(S) = 36 

nA) 3 1 


n(S) 36 = 12 





Required probability = P(A) = 


(b) A: Getting total less than 6 
A=[(1, 1), (1,2), (2, 1), (2, 2), (3, 1), (1, 3), (4, 1), (1,4), 
(3, 2), (2, 3)] 

n(A) = 10, n(A), n (S) = 36 


(А) 10 5 


n(S) © 36 18° 





Required probability = P(A) = 


(d) А: Getting total more than 7 
[(5. 3), (3, 5), (6, 2), (2, 6), (4, 4), (6, 3), (3, 6), (5, 4), 
(4, 5), 
(6, 4), (4, 6), (5, 5), (6, 5), (5, 6), (6, 6) 
п (А) = 15, n(S) = 36 


mA) 15 5 


Required probability = P(A) = nS) = 36 12° 
(a) A: Sum greater than 10. 


А = [(6, 5), (5, 6), (6, 6)] n(4) = 3, n(S) = 36 
n(A) 3 1 


mS) ^36 12° 
(b) A: а sum of at least 10 (1.е., 10 or more than 10) 


А = [(6, 4), (4, 6), (5, 5), (6, 5), (5, 6), (6, 6)] 








Required probability = P(A) = 


28. 


29. 


30. 


31. 


32. 


33. 


34. 
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n(A) = 6, n(S) = 36 
nA 6 


1 
Required probability = P(4) = п(5) = 36 6: 


(d) А: Getting sum as an odd number 
А = [(1, 2), (2, 1), (1, 4), (4, 1), (2, 3), (3, 2), (4, 3), 
(3, 4), (6, 1), (1, 6), (5, 2), (2, 5), (5, 4) (4, 5), (6, 3), 
(6, 5), (5, 6)] 

n(A) = 18, п(5) = 36 

| ay n(A) 18 1 
Required probability = P(A) = nS) = 36 73 

(с) А: Getting even number as the sum 
A = [(1, 1), (1,3), (3, 1), (2, 2), (3, 3), (4, 2), (2,4), (5,1), 
(1, 5), (6, 2), (2, 6), (5, 3), (3, 5), (4, 4), (5, 5), (6, 4), 
(4, 6), (6, 6)] 

n(A) = 18, п(5) = 36 








ын n(A) 18 1 
Required probability = P(A) = п(5) = 96 73 
(a) А: Getting 6 as the product 
A = [(@, 6), (6, 1), (2, 3), (3, 2)] 
n(A) = 4, n(S) = 36 
mA) 4 1 
Required probability = P(A) = nS) = 36 79 ; 


(b) A: Getting a multiple of 3 as the sum 
4-1(, 2), (2, 1), (3,3), (5, 1), (1, 5), (4, 2), (2, 4), (6,3), 
(3, 6), (4, 5), (5, 4), (6, 6) 
n(A) = 12, п(5) = 36 
n(A) 12 1 


Required probability = P(4) = m$) = 36 3 : 





(b) 4: Getting the product of two numbers to be а perfect 
square 
А = [(1, 1), (1, 4), (2, 2), (4, 1), (3, 3), (4, 4), (5, 5), (6, 
6)] 

п(А) = 8, п(5) = 36 
А 8 2 
п(5) 36 9° 





Required probability = P(A) = 


(с) А: Getting at least one of the two number ав 4. 

А = [(1, 4), (2, 4), (3, 4), (4, 4), (5, 4), (6, 4), (4, 1), 
(4 2), (4, 3), (4, 5), (4, 6)] 

n(A) = 11, n(S) = 36 


n(A) 11 
Required probability = P(4) = nS) 36 | 


(a) А: Getting sum as a prime number 

4-10, 1), (1, 2), (2, 1), (2, 3), (3, 2), (4, 1), (1, 4), 

(4, 3), (3, 4), (6, 1), (1, 6), (2, 5), (5, 2), (6, 5), (5, 6)] 
n(A) = 11, (5) = 36 

n(A) 15 5 

mS) = 36 12° 








Required probability = P(A) = 
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35. (a) Number of exhaustive cases in a single throw of 
three dice 


= бжбхб = 216 

Cases favourable to a total of 17 are (5, 6, 6), (6, 5, 6), 

(6, 6, 5) 

Number of cases favourable to a total of 17 or 18 is 4. 
1 


Р(а total of 17 or 18) = 216 547 


36. (c) Number of exhaustive cases in a single throw of 
three dice = 6 x 6 x = 216. 
Cases favourable to a total of 5 are (1, 2, 2), (2, 1, 2), 
(2, 2, 1), (1, 1, 3), (1, 3, 1), (3, 1, 1). 
1 


P(a total of 5) = 216 36: 


37. (а) A total of at most 5 means a total 3, 4 or 5. 
Cases favourable to a total of 3 are (1, 1, 1) 
Cases favourable to a total of 4 are (1, 1, 2), (1, 2, 1), 
(2, 1, 1) 
Cases favourable to a total of 5 are (1, 2, 2), (2, 1, 2), 
(2, 2, 1), 
(1, 1, 3), (1, 3, 1), (3, 1, 11). 
Number of cases favourable to a total of 3 or 4 or 5 is 
10. 
10 5 


P(a total of at most 5) = 216 108^ 


38. (c) A total of at least 5 means not a total of 3 or 4. 
Number of cases favourable to a total of 3 or 4 is 4. 
d 

216 54 

P(a total of at least 5) = P(not a total of 3 or 4) 

1 — Р(а total of 3 or 4) 

] 53 

54 54’ 


P(a total of 3 or 4) = 


ll 


| 


39. (b) We know that а leap year has 366 days and thus а 
leap year has 52 weeks and 2 days over. 


The two over (successive days have the following likely 
cases: 


(i) Sunday and Monday 

(ii) Monday and Tuesday 

(iii) Tuesday and Wednesday 

(iv) Wednesday and Thursday 

(v) Thursday and Friday 

(vi) Firday and Saturday 

(vii) Saturday and Sunday. 
Number of exhaustive cases ‘n’ = 7. 

Out of these, the favourable cases are (i) and (vii) 
Number of favourable cases ‘m’ = 2 


Probability of having 53 Sundays = 


-M|t2o 


40. (a) A: Getting a number which is a square 

А = (1, 4, 9, 16, 25, 36, 49, 64, 81, 100) 

n(A) = 10, п(5) = 100 
n(A) 10 1 
п(5) 100 10° 








Required probability = P(A) = 


41. (c) There are 7 letters in the word ‘SOCIETY’ which can 
be arranged in 71 ways. Considering the three vowels 
in the word 'SOCIETY' as one letter, we can arrange 
5 letters in a row in 5! ways. Also, three vowels can 
themselves be arranged in 3! ways. 

The total number of arrangements in which three 
vowels come together are 5! x 3! 
51х31  3x2xl | 
7" 7x6 7’ 

42. (a) Out of the letters in the word ‘UNIVERSITY’ two 

letters ‘Г are alike. 





Hence, the required probability = 


10! 
Number of permutations — 2 (1) 


Number of words in which two ‘Г are never together 
= Total number of words — Number of words in which 
two ‘Г are together 

10! _ 10!-2.9! 9![10—2] 918 


- -9! 
2 2 2 2 


9.4 9-8 8 4 
Required probability = 15/75 тог = 10755 





-91-4 





43. (а) Number of ways in which 6 letters of the word 
PENCIL can be arranged is P(6, 6) — 6!. 
If N is next to £, they can be considered as one and the 
5 letters can be arranged in P(5, 5) = 5! ways. 

5! 1 
The required probability = 6! = 6: 

44. (a) Let, А be the event of "getting the sum 4". 
Then, A = [(1, 32), (3, 1), (2, 2)]. 
Therefore, 3 favourable outcomes and (36 - 3) 
outcomes are unfavourable. 


1 


33 


Odds in favour of sum of 4 = 33-11 : 


45. (b) Let, А be the event of "getting a sum of 5". 
Then, 4 = [(1, 4), (4, 1, (2, 3), (3, 2)]. 


There are 4 favourable outcomes and (36 - 4) 
outcomes are unfavourable. 


1 


32 


4 1 

32 °8` 

46. (c) Let А be the event "getting the sum 6". 
Then, А = [(1, 5), (5, 1), (2, 4), (4, 2), (3, 3)] 
There are 5 favourable outcomes and (36 — 5) = 31 
outcomes are unfavourable. 


Odds in favour of sum 5 - 


31 


Odds against getting the sum 6 = 5. 


47. 


48. 


49. 


50. 


51. 


52. 


(b) А: Getting а queen В: Getting an ace 


4 4 0 
P(A) = == P(B) = су. PAN В) = 5 =0 


527 
Required probability = P(A v B) 
P(A) + P(B) – P(A N B) 
Е 4 | 4 s 8 2 

52 52 52 13: 

(c) А: Roll number is multiple of 5 B: Roll number is 
multiple of 7 
А = (5, 10, 15, 20, 25) В = (7, 14, 21) 


ll 








P(A) = —, P(B) = =. ‚ (АП В) = — =0 


25 
Tn шог = P(A UB) 
= P(A) + P(B) — P(A N В) 
во 
25 25 25 
(a) А: integer chosen is divisible by 6 B: Integer chosen 
is divisible by 8 
n(A)= 33, A = 25, n(A N В) = 8, n(S) = 200 
25 
P(B) = 500 
P(A П rui P(A) + А(В) – P(A N B) 
33 33 8 50 1 
© 200 200 200 200 4° 
(с) А: Sum of two numbers is divisible by 3 
B: Sum of two numbers is divisible by 4 
= [(1, 2), (2, 1), (3, 3), (5, D, а, 5), (2, 4), (4, 2), 
(5, 4), (4, 5), (6, 3), (3, 6), 6, 6)] 
= [Q, 2), (3, D, (1, 3), (5, 3), (3, 5), (4, 4), (6, 2), 
(2, 6), (6, 6)] 


12 
P(A) = 


P(A) = L— 





1 
36° РА ПВ) = з 


‚ P(B) = 
non wd = P(A U В) 
= P(A) + P(B) – Р(А N В) 
12 9 1 20 5 
~ 36 36 36 36 9' 
(a) A: Getting total of 11 B: Getting odd number one 
each die 
= [(6, 5), (5, 6)] 
= [1, 1). (1, 3), (1, 5), (3, 1), (3, 3), (3, 5), (5, 1), (5,3), 
(5, 5)] 





9 
P(A) = ==, P(B), Р(В) = =, Р(А П В) = ЗЭ 
шаш probability = он + Р(В) - P(A n В) 
2.8 50-35 
36 36 36° 


(b) A: Number divisible by 3 B: Number is a perfect 
square 


Probability 32.19 


A = (3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36) 
В = (1, 4, 9, 16, 25, 36) 
6 2 
‚ РВ) = = =, Р(А П В) = 36 
Зол ж = P(A U В) = P(A) + Р(В) – 
Р(А с\ В). 


12 
P(A) = 








2,6 2 16 4 
36 36 36 36 9’ 
53. (c) А: Getting rusted item В: Getting bolt 
P(A) = 100 Р(В) = ‚ P(A N В) = — 
200 200 


Required Ха = P(A U B) 
= P(A) + P(B) – P(A N B) 
100 50 25 125 $5 
© 200 200 200 200 8 
54. (a) А: Getting, a doublet, В: Getting a total of 10 
= [@, 1), 0, 2), (3, 3), (4, 4), (5, 5), (6, ©] 
= [(6, 4), (4, 6), (5, 5)] 


6 
P(A) = =, 





Р(В) = Р(А П В) = = 


36’ 
Required probability 
- 1 - P(A UB) 
= 1 — [P(4) + РВ) - Р(А N В)] 


1 6 3 | 
3 36 36 36 
PN E E! 
i 36 36 9. 
55. (b) A: Getting a total of 9, B: Getting a total of 11 


= [G. 4), (4, 5), (6, 3), (3, 6)] В = [(6, 5), (5, 6)] 





0 
P(A П В) = = 


Required probability = 1 — P(A v B) 
= [P(A) + P(B) - P(A N В)] 


PA) = зє, PO) E л, 


56. (d) A: Getting spade card B: Getting ace card 
C: Getting red card 
13 
P(A) = 


26 
, PB) = =, PO = =, МАП В) = 


52^ 
0 


2 
РВ П С) = =, РСПА)= 55 = 0, 


0 
РА ПВП О) = ту =0 


Required probability 
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57. 


58. 


59. 


60. 


61. 


62. 


=P(AUBUQ 
= P(A) + P(B) + P(C) – P(A N B) - Р(В П C) 
- FC A) + РА ПВП C) 
.13,4,26 1 2 40 10 
52 52 52 52 52 52 13^ 


(a) А: Number is divisible by 2 B: Number is divisible 
buy 3 C: Number is divisible by 5 


10 66 40 
P(A) = ‚ P(C) = , 
20 200 200 














0 = 
o? P(B) 


PBN С) 33 = Р(В П С) = ae, 
200 200 


PCN лу= 20, PAN BNO = 2 
200 200 
Required probability 

= P(A UB UC) = P(A) + РВ) + P(C) - Р(А N B) - P(B 

n C) 

-P(CN A) + P(4 B C) 

4100 66 40 33 13 20 6 146 73 
200 200 200 200 200 200 200 200 200 





1-Р(4) 
=1- 0.65 = 0.35 
and, P(A U В) = P(A) + P(B) – P(A П B) 
=> 0.65 = 0.35 +р-0 
[^ А and В are mutually exclusive events] 
=> р = 0.65 - 0.35 = 0.30. 
(a) Required probability = 1 — P(A v B) 
= 1 - [Р(4) + P(B) - P (АП B) 
1 - [0.5 + 0.3 - 0] 
14 and B are mutually exclusive events] 
1 - 0.8 = 0.2. 
(c) P(atleastB grade) = P(B grade) - P (A grade) 
= 0.38 + 0.30 = 0.68 
(c) А: Contractor will get a plumbing contract 


(b) We know P(A) 


B: Contractor will get an electric contract 


5 "EA 4 
РА) = =,Р(В) = 3, PAU B= 


We know, P(A U В) = P(A) + P(B) — P (АП B) 








4 2 B 
> 353 +- P(B) -PAN B) 
> өг 2 P(A N B) 
5°3 9 
Pies ара 
zu s pz 
30+45-25-26 14 
= 45 45” 


(a) Let, А: a spade is drawn and B: ап ace is drawn 
Probability of winning the bet = P(A or B) 


63. 


64. 


65. 


= P(A) + P(B) — Р(А and B) 





13 4 1 16 4 

T 52 52 52 52 52 
s | 4 9 
Probability of losing the bet = 1- — = — 
13 13 


9 4 
Odds against winning the bet — 1313 = 9:4. 


(b) А:А wins the race B:B wins the race C: C wins the 
race 








1 I 1 I 
Acqua quA а ue 

1-1 1 1 
rr LEVA 


Required probability = P(A) +Р(В)+Р(С)+Р(О) 
1.1... .319 


T3 5 6 7 4207 
(b) Let, А and B denote the events that the chartered 
accountant is selected in firms X and Y, respectively. 
Then, 


P(A) = 0.7, Р(В) = 0.5 and P(A 55 B) = 0.6 





Now, P(A) = 1 - Р(4) = 1 – 07 0.3 

P(B) = 1 – P(B) = 1- 0.5 = 0.5 

Again, AA B=AUB (By De Morgan's law) 
P(AN В) =1-РАПВ =1-P(A о В) 

> Р(А П В) = 1 -– 0.6 = 0.4 


P(A U В) = 0.7 + 0.5 0.4 = 0.8 


Hence, the probability that the chartered accountant will 
be selected in one of the two firms X or Y is 0.8. 


(a) Since odds against the event A are 8:3, the probability 


of the happening of the event А is given by Р(4) - 
3 3 


8+3 11 
Similarly, odds against the event B are 5:2, so we have 


PB 2 2 

(005542 7 

Since the events А, B, C are such that one of them is а 
must and only one can happen, so the events A, B, С 
are mutually exclusive and exhaustive and consequently 
the sum of their probability must be 1. 


P(A) + P(B) + C) = 1 ог 2+2 + Р(С)-1 





117 
_ 34 
T POSEA ЕА 
Rosiere en, 
T TI 


The odds against C are 43:34. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


(b) Probability that А fails to solve the problem 18 


DE 
58.3 "- 
Probability that В fails to solve the problem is 1 — 4 = 4 
UN . . 1 4 
Probability that C fails to solve the problem is 1 — 5 = РЕ 
2: . | 1 5 
Probability that D fails to solve the problem is 1— 6 - 6 


Since the events are independent, the probability that all the 


four students fail to solve the problem is Ed - m 
3 4 5 6 3 
The probability that the problem will be solved 


(c) Probability of drawing a white ball from the first bag 


4 2 
= 5 A . Probability of drawing a white ball from the 


3 
second bag = 8 


Since the events are independent, the probability that both 


2 1 
the balls are white = -х-=-. 
384 
(a) Probability of drawing a black Бай from first bag 
2 1 


6 3 


m 
8 24' 
(c) The event ‘one is white and one is black’ is the same 


as the event ‘either the first is white and the second is 
black or the first is black and the second is white’, 


The probability that one is white and one is black 
2.5 L.3-12 
= TX-X-X-2—., 
3838 24 


1 
Probability that both байв are black = 57 





13 
(a) Success: Getting odd number р = 25 


13-12 
25 25 
13 13 169 
х = : 
25 25 625 
(b) P(exactly one success) = ра + qp 
13 12 12 13 156-156 312 
- ххх = = у 
25: 25. 25: 25 625 625 





=> 4-1-р-1- 





P(two successes) = pp = 





(с) P(at one success) = 1 Р(по success) 


T zd I2Y12) , 144 
i ug 25 | 25 625 


625-144 _ 481 
625 625 ' 








73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


Probability 32.21 


12/12 144 
(d) P(no success) = аа = | == |= ==. 








25| 25) 625 
: 2- 1 
(a) Success: getting 5 огбр = Pa 
1 
> 1- 1- 
4 Р 3.3 
да у еа i. 
successes) = Х.Х 27” 


(b) P(exactly 2 successes) = рра + рар + qpp 


11.2121211 
= Х-4-Х-Х-4-Х-Х 
A3-:3563. ^3 3^3. 353 








24242. 6 2 
27 27 9’ 
(c) P(at most 2 successes) = 
+ P(1 success) + P (2 successes) 
= 1 — P(3 successes) = 1 — pp 


i IBBE 1 26 
313 43 27) 29 
(d) P(at least 2 successes) = + P(3 successes) 
— ppq * pqp * qpp * ppp 
E ge ele yl elt 11.1 


x -Ж-Х-Х-4-Х-Х 
3 3.3.35 3 3 3 3 3 3 3 3 


2423231. 7 
27 27' 


(c) А: First card is diamond card B: Second card is king 
card 





P(no success) 




















13 1 4 1 
52 4 52 13 











Р(А) 


1-1 1 
Required probability = Р(А) P(B) = 43 = 533 


(a) А: Husband selected; B: Wife selected 


ра) = + > j= puc uet 
7 7 7 
pay = © > Еее” 
7 5 5 


P(only one of them will be selected) 
= P(A) P(B) + P(B) P(A) 


1(4ү,1(6ү 4«6 10 2 
© 7{5) 5{7) 35 35-7 


(b) P(both of them will be selected) 





] 1 1 
= P(A) x P(B) = 75733. 
(с) P(none of them will be selected) 
= P(A) P(B) = 98-29 
7 5 35. 
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82. 


83. 


84. 
85. 


86. 


87. 


88. 


89. 


(d) P(at least one of them will be selected) 
=1- Р(4) хР(В) 
6 4 24 11 
Х--1 =—. 
75 35 35 
(а) А: Husband will be alive 25 years hence 











B: Wife will be alive 25 years hence 
Р(А) = 0.3 => Р(А)=1- P(A) = 1.03 = 0.7 
Р(В) = 04 => Р(В) = 1 – P(B) =1- 04=0.6 
Required probability = P(A) P(B) = (0.3) (0.4) = 0.12. 
(b) Required probability = P(4) P(B) = (0.3) (0.6) = 0.18. 
(c) Required probability = P(B) P(A) = (0.4) (0.7) = 0.28. 
(d) Required probability = 1 — P(A) P(B) 

= 1 — (0.7) (0.6) 

= 1- 0.42 = 0.58. 


(b) Let, the two men be А and В. А:А speaks truth; B:B 
speaks truth 


80 80 _ 20 
P(A) = — = P(A) =1- P(A) = 1- — = 2 
(0) = 100 и Ф 100 100 

90 90 10 
Р(В) = — = P(B) = 1- P(B) = 1- —=— 
(B) = 100 (8) 5) 100 100 


Required probability = P(A) P(B) + P(B) P(A) 


80 10 90 20 
х + х 
100 100 100 100 





8+18 26 13 
100 100 50° 

(a) А: Getting a red ball from urn А 

B: Getting a black ball from urn A 

C: Getting a red ball from urn В 

D: Getting a black ball fron urn C 

E: Getting a red ball from urn C 

F: Getting a black ball from urn C 














PA) = +, PB) = 3, P 2 
Um mU eS Ре с, 
4 4 
PD) = 5 IUE) = Ру 5 
ЭКС probability = P(A) P(C) P(F) + P(A) P(D) P(E) 
+P(B) P(C) P(E) 
4 5 444354 
= х-хХ і Х--аГ-Х 
5 9 8 9.8 7 9 8 


80-64-60 204 17 
504 504 42" 
(c) A: Plane is hit by the first shot 
В: Plane is hit by the second shot 
C: Plane is hit by the third shot 





D: Plane is hit by the fourth shot 


Р(А) = 04 => P(A) =1-Р(А) =1- 0.4 = 0.6 
Р(В) = 0.3 => P(B) =1- Р(В) =1- 0.3 = 0.7 
Р(С) = 0.2 = Р(С) =1-Р(С) =1- 0.2 = 0.8 
P(D-201 => P(D) =1-Р(Р) =1- 0.1 = 0.9 


Required probability 
= 1- Р(А)Р(В)Р(С)Р(Р) 
1 — (0.6) (0.7) (0.8) (0.9) 
= 1 — 0.3024 = 0.6976. 
90. (b) А:А solves the problem; В:В solves the problem. 
90 90 _ 10 


PA=- um Fe pones 

(4) = 100 PCA) (4) 100 100 
Pæ -= © PG) =1- PB =1- = 
8) = тод ^ PR ) 100 100 


Required probability = 1— Р(А)Р(В) 


10 » 30 3 
100 100 100 





100 ' 
91. (b) Success: Getting head 


1-1 
2 2° 











> 4-1-р 


Let, A start the game. A can win the game in Ist, IIIrd, 


Vth, ... throws. Then 
P(A winning) = p + qqp + qqqqp + ... 
=р[1 +4 +4 + ..] 




















11 1 
= PLP 21-00) 
4 2 
- 20) 3: 
92. (a) Success: Getting 6 
1 1 5 
р 6 » 4-1-р-1 ЄТЄ? 
А can win the game in Ist, Ird, Vth ... throws 
P(A winning) = p + дар + qqqqp +... 
=р1+4 +4 + ..] = Pima 
1 1 _1 36 _ 6 
= 61-(5/6 636-25 11 
6 5 
P(B winning) = КЕРТ = ТЕ 
93. (d) А: Three vowels come together 
n(A) = 5131, n(S) = 7! 


mA) _ 513! 
a(S) 7! 
BET 

^ 7x6 7. 





Required probability = P(A) = 


94. 


Probability 32.23 


(a) A:D occupies the first place 
n(A) = 7!, n(S) = 8! 
mA) 7! 1 


n(S) 8! 8' 





Required probability = P(A) = 





EXERCISE-2 


(ВАЗЕр ON Memory) 





. (c) P (at least one red) 1 — P (no red) 


°C, 10 1 ou 
eel 1 
С, 120 12 12 








. (b) P (2 green + 2 blue) 


2 ^C, x?C, _ 1х3 | 
"C, 210 70 





. (b) Number of ways of selecting 4 students out of 15 


шаах 15х14х3х12 
Бариа 1х2х3х4 
The number of ways of selecting 4 students in which по 
student belongs to Karnataka = "C, 


= 1365. 


No of ways of selecting at least 1 student from 


Karnataka = C, — "C, = 1155. 
Required babili И 
equired probability = 1365 9i 13^ 


. (b) The probabilty that a student is absent in the class 
1 

3 . 

The probability of missinghis test will be 

1 1 


1 
= -х-=—. 
5 3 15 


_ 2 
7-6 


. (8) 


6. (e) Clearly, the бай picked up must be blue, which can 


be picked in "C, = 7 ways. 
One ball can be picked from total (8 + 7 + 6 = 21) in 
ЯС, ways. 
: uet] 
Required probability = aic 

. (b) n(S) = Number of ways to select 3 marbles out of 7 
marbles = "C, 

7x6x5 

1x2x3 


n(E) = Probability that 2 are green and 1 is red 








4x3 
=", x C] = iuo - 18 


n(E) Е 18 
n(S) 35 





Required probability — 


8. 


9. 


10. 


3 


C. 
(d) Probability to be a Blue = тс. 
3 


4 
С 
Probability to be a Red = тс. 
3 

| ml | 

Required probability = 1С, 70, = 35 


ы 


(d) Total numbers of balls = 13 + 7 = 20 

Number of sample space = n(S) = °С, = 190 

Number of events = n(E) = "C, + "С, = 78 +21 = 99 
pce) "D. 99 


С nS) 190 





(e) Total number of marbles in the urn 
=4+5+2 +3 = 14 

Total number of possible outcomes 

= Selection of 2 marbles out of 14 marbles 
14х13 _ 


14 
cM c 
? 1x2 


91 





Total number of favourable cases 
= 2С, € 7C, + "C, = 1 + 2x 12 = 25 


25 
Required probability — 91 


. (b) Total number of possible outcomes 


an _ 14x13x12 








3 364 
1х2х3 
When по marbles is yellow, favourable number of cases 
dies т 
? 1х2х3 
165 
Probability that no marble is yellow = 364 


Required probability = (Probability that at least 1 is 
yellow) = (1 — Probability that no marble is yellow) 
165 _ 364-165 199 
364 364 364 





1 





. (©) Total possible outcomes = "C, = "C, [^ "С = "С, 1 


_ 14х13х12х11х10х9 
1х2 х3х4х5хб 


=3003 
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13. 


14. 


15. 


16. 


Total number of favourable cases 

= Сх °C,x °C,x °C, = 6 x 10 x 1 x = 180 

180 60 

3003 1001 

(e) Total number of possible outcomes 

= с, 2 14x13 x12 _ 
1х2х3 


Required probability = 


364 





Now, according to the question, no marble should be green. 
Total number of favourable outcomes 


= Selection of 3 marbles out of 5 blue, 2red and 3 yellow 
marbles 


Required probability = 77 = < 


(a) Total number of possible outcomes 
_ ug _14x13x12x11 


1 -1001 
1х2х3х4 





Total number of favourable cases 
-)CX'C,-10x1-10 
. 2210 
Required probability = 1001 


(a) Total number of ways of selecting 4 children out of 8 
sc _ 8х7хбх5 —70 


5 1х2х3х4 
Number of ways of selecting 4 girls out of 5 = °С, = 5 
5 1 
70 14 
(d) n(s) = Total possible outcomes 





Required probability = 


= Number of ways of picking 3 marbles out of 12 
ра _ 12x11x10 


5 220 
3х2х1 





n(E) = Favourable по. of cases 
-30, +C =1+4=5 
mE) 5 1 


Required probability = er = 520 = 44° 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


(e) n(s) = Total possible outcomes 








ао = ХИ _ 66 
1х2 
n(E) = Favourable number of cases 
нЕ. 
1х2 
ОВ So E 
equired probability n) 66 db 


(b) n(s) =Total possible outcomes 
= ?С, = 220 
n(E) =Favourable number of cases 


= Number of ways of picking 3 marbles (none is blue)out 
of 7 


та _ 7х6х5 _ 
5 1х2х3 


35 


35 Т ЭЛ 

220 44 44` 

(а) Required probability is when ай caps chosen are 
blue, red or yellow. Which is equal to 

С, _ 71418! 7 

2C, 413112! 99’ 











Required probability = 1 





(e) Required probability 


°C, 201, 121 _1 
°C, 210! 10!2! 66 





(b) Required probability 


3 |] 
=Q PO 0, "T 


(c) Required probability 


38 19 
x22— 
12x11 33 





1 
= 79 ÉC, x *C +С,) = 
(d) Required probability 


3 
= (Сх °С) С, = 52 


Mensuration 1: 
Area and Perimeter 


INTRODUCTION 


In this chapter, we shall be dealing with plane figures of 
various shapes by finding their sides, perimeters and areas. 
Area: 

The area of any figure is the amount of surface enclosed 
within its boundary lines. Area is always expressed in 
square units. 


Units of Measuring Area 


100 84 millimetres -- 1 sq centimetre 





100 sq centimetres = 1 sq decimetre 








100 sq decimetres = 1 sq metre 
100 sq metres = 1 sq decametre or arc 


10,000 sq metres = 1 hectare 
1,000,000 sq metres = 100 hectares 
= 159 kilometre 








Perimeter 


The perimeter of a geometrical figure is the total length 
of the sides enclosing the figure. 


SOME BASIC FACTS 





1. Triangle 











C 


A triangle is a closed figure bounded by three sides. 
Here, ABC 18 a triangle. 

The sides AB, BC and AC are denoted by c, a and 
b. respectivlely 







Area of a Triangle (A) 


1 
(a) A= 2 (base x height) = 5 ай 





(5) 4 = Js(s—a)(s—b)(s-c), 


1 
Where s = 5 (а + b + с) or semi-perimeter of the 


triangle. 


This formula is known as Hero 5 formula. 
Perimeter (P) = a + b t c = 25. 








2. Right Angled Triangle 


A triangle having one of its angles equal to 90? is called 
a right-angled triangle. The side opposite to the right 
angle is called the Aypotenuse. 





In a right angled triangle, 
(Hypotenuse) 2 Sum of the squares of sides 


ie, k = а? +b’. 
1 | - 
Area (А) = 5 (product of the sides containing 


the right angle) 





. 1 
le,A4-2 —ab. 
2 
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Illustration 1: What is the area of a triangle having 
sides 3 m, 4 m and 5 m? 


Solution: Leta = 3 m,b=4m,c=5m. 


Thea opes О Gm 


Area = \/5(5-а)(5-5)(5-с) 
J6(6—3)(6 — 4)(6— 5) 
= убх3х2х -4/36 -6m 


Illustration 2: Find the area of a triangle whose base 
18 4.6 m and height 18 67 cm. 














1 
Solution: Area of the triangle = л (base X height) 


1 
= 54.6 x 100 х 67) 


= 15410 cm? 
3. Equilateral Triangle 


A triangle whose all sides are equal is called an equilateral 
triangle. 





Area (A) of an equilateral triangle 


_ УЭ (side) = v3 a 
4 4 
Permeter (P) of an equilateral triangle 
= 3 x (side) = 3a 
Altitude (7) of an equilateral triangle 


v3 v3 


= — х (side) = —a. 
5 (side) ;* 





In an equilateral triangle 
ZA = ZB = ZC = 60°. 
Area (A) of an equilateral triangle 


(altitude) Е h? 





МЗ 








Illustration 3: Find the area of an equilateral triangle 
each of whose sides measures 6 cm. 


Solution: Area of the equilateral triangle 


B 


3 
Е 43 (асу = — 36 = 9/3, cm’. 
4 4 
Illustration 4: Length of the side of an equilateral 
4 
triangle is —= cm. Find its height. 
8 48 g 
Solution: Height of the equilateral triangle 
3 . 
- RE X (side) 
2 
3.4 2 
STET ст. 


Illustration 5: Height of ап equilateral triangle is 4 
43 cm. Find its area. 


Solution: Area of the equilateral triangle 


(altitude)? — 443x443 
Харт 45 


4. Isosceles Triangle 
A triangle whose two sides are equal is called an 
isosceles triangle. 





= 164/3 cm. 








Area (A) of an isosceles triangle 
- 24 Да? -b° 


Perimeter (P) of an isosceles triangle 
= (2a + b) 
Height (Л) of an isosceles triangle 


- m -b. 








5. Isosceles Right-angled Triangle 


An isosceles right-angled triangle has two sides equal 
with equal sides making 90? to each other. 





Hypotenuse (Л) = а 


Атеа (А) = а 
Perimeter (Р) = 2a + а = У2а(42 +1) 
-0(42-1). 


If the perimeter of an isosceles triangle 15 P and 
the base is b, then the length of the equal sides is 


Е 


If the perimeter of an isosceles triangle 15 P and 
the length of equal sides is a, then base is (P — 2a). 








Illustration 6: An isosceles right-angled triangle has 
two equal sides of length 6 m each. Find its area. 


1 . 1 
Solution: Area = 5 (equal side)? = 2 (6)? = 18 m’. 


Illustration 7: The perimeter of ап isosceles triangle 
18 80 cm. If the length of the equal sides is 15 cm, find 
the length of the base. 


Solution: Length of the base = P — 2a 
= 80 — 2(15) = 50 cm. 


Illustration 8: The perimeter of ап isosceles triangle 
18 42 cm. If the base is 16 cm, find the length of the 
equal sides. 


Solution: The length of the equal sides — LL. 


_ 42-16 26 
2c P3 


= 13 em. 





Illustration 9: If the base of an isosceles triangle is 10 
cm and the length of the equal sides is 13 cm, find its area. 


Solution: Area of the isosceles triangle 


- и 4a? - b? 
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- 2 Jas = oy 
10 10 : 
= 4676-100 = 2524 = 60 em’. 


6. Quadrilateral 


А closed figure bounded by four sides is called a 
quadrilateral. 

It has four angles included in it. 

The sum of these four angles is 360°. 
ie, А+ ZB* ZC* Z D = 360°. 








D C 





Area (4) of a quadrilateral 


1 1 : 
- З х one diagonal х (sum of the perpendiculars 


to 1t from opposite vertices) 


1 
= 34 + pi) 








Note: 


If the lengths of four sides and one of its diagonals are 
known, then, 


A = Area of AADC + Area of ДАВС. 
The special cases of quadrilateral are parallelogram, 
rectangle, square, rhombus, trapezium, etc., which are 
discussed below separately. 
7. Parallelogram 


A quadrilateral in which opposite sides are equal and 
parallel 1s called a parallelogram. 
The diagonals of a parallelogram bisect each other. 






Area (4) of a parallelogram 





— base x altitude corresponding to the base 
-bxh 
D C 






i 

! 

| height (h) 
| 

aa 


A Base (b) B 
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Area (4) of a parallelogram 


= 2,/s(s—a)(s—b)(s—d) 


where a and b are adjacent sides, d is the length of 
the diagonal connecting the ends of the two sides 
atb+d 


2 





and s = 


In a parallelogram, the sum of the squares of the 
diagonals = 2 (the sum of the squares of the two 
adjacent sides), 

i.e., d? +d? = 2(а* + b^). 

Perimeter (P) of a parallelogram 


= 2(a + b), 
where a and b are adjacent sides of the parallelogram. 








Illustration 10: One side of a parallelogram is 15 cm 
and the corresponding altitude is 5 cm. Find the area 
of the parallelogram. 


Solution: Area of the parallelogram 
= base x corresponding altitude 


= 15 х 5 = 75 cm’. 


Illustration 11: In a parallelogram, the lengths of the 
adjacent sides are 11 cm and 13 cm, respectively. If the 
length of one diagonal is 20 cm then, find the length of 
the other diagonal. 


Solution: We have, 
d? + d? = а + b’) 
= (20° +d? = 2(11° + 13° 
= dj-2(121 + 169) - 400 = 180. 
d, = V180 = 13.4 m (approx.) 


Illustration 12: Find the area of a quadrilateral 
of whose diagonal is 38 cm long and the lengths of 
perpendiculars from the other two vertices are 31 cm 
and 19 cm, respectively. 


Solution: Area of the quadrilateral 


1 
5 2 d( p, + pj) 


5 х38 х (31 + 19) 
= 19 x 50 = 950 cm”. 


Illustration 13: Find the area of a parallelogram whose 
two adjacent sides are 130 m and 140 m and one of the 
diagonals 1s 150 m long. 


Solution: Here, а = 130 m, b = 140 m and d = 150 m 


a+b+d 130+140+150 420 
5 = = - = 210 m 
2 2 2 


Area of the parallelogram 
= 24s(s —a)(s —b)(s — a) 
24210(210—130)(210—140)(210—150) 


= 24210x80x70x60 -2 x 8400 пт. 


8. Rectangle 

















A rectangle is a quadrilateral with opposite sides equal 
and all the four angles equal to 90?. 
D 1 С 


А 1 В 


The diagonals of a rectangle bisect each other and are equal. 





(a) Area (4) of a rectangle = length x breadth 
-Ixb 


ог, 
Area of a rectangle = (7ху/4*—[°), 
if one side (Г) and diagonal (d) are given. 


or, 


2 d? 
Area of a rectangle — 2-5) : 


1f perimeter (P) and diagonal (d) are given. 
(b 


мий 


Perimeter (P) of a rectangle 
= 2(length + breadth) 
=2(1+ D). 

ог, 


Perimeter of a rectangle = 2(/+ Vd’ -Г), 
if one side (7) and diagonal (d) are given. 





(c) Diagonal of a rectangle 





= (length)? + (breadth)? 


= үр? +0? 


(d) If area (4) and perimeter (P) of а rectangle are 


given, then, 

P? — А + Р 
length of a rectangle = 1 16 4 
апа, 


breadth of tangl Е 2-4 
Tea от a rec angle = 4 16 








Illustration 14: 


Find the diagonal of a rectangle whose 
sides are 8 cm and 6 cm. 


Solution: Diagonal of the rectangle 
VP +b? 
V8? +6° = 464436 


= 10 cm. 


Illustration 15: Find the perimeter of a rectangle of 
length 12 m and breadth 6 m. 


Solution: Perimeter of the rectangle 

= 2(1+Ь) 

= 2(12 + 6) = 36 m. 
Illustration 16: Calculate the area of a rectangular field 
whose length 18 12.5 cm and breadth is 8 cm. 
Solution: Area of the rectangular field 

-Ixb 

= 12.5 x 8 = 100 cm’. 
Illustration 17: Calculate the area of a rectangular 
field whose one side is 16 cm and the diagonal is 20 cm. 


Solution: Area of the rectangular field 


(IxVd?-P) 
(16х4/202-162) 


= 16 x 12 = 192 cm’. 
Illustration 18: A rectangular carpet has an area of 
120 m? and perimeter of 46 m. Find the length of its 
diagonal. 
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Solution: We have, 


P g 
Area of rectangle = (2-2) 


=> 46 – 4Ф = 120 х 8 
=> 4d = 2116 - 960 = 1156 


d = 4289 = 17 m. 


Illustration 19: The perimeter of a rectangle is 82 
cm and its area is 400 m’. Find the length and breadth 
of the rectangle. 


Solution: Length of the rectangle 








= (4.5 + 20.5) = 25 m. 


Breadth of the rectangle 


522402) аар 
Ta 16 


= (20.5 — 4.5) = 16 m. 





9. Square 


A square is a quadrilateral with all sides equal and all 
the four angles equal to 90°. 


a 


a 


The diagonals of a square are equal and bisect each 
other at 90°. 
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(a) Area (A) of a square 
=a’, i.e., (side)? 


m. is (diagonal) 





Ээ tM 





2 2 
P .] (perimeter)? 
Tages ЇЕ 


(b) Perimeter (Р) of а square 


= 4a, i.e., 4 х side 
= Vl6xarea 
= 2V2d, i.e., 242. x diagonal 
(c) Length (d) of the diagonal of a square 
= V2a i.e., 42 x side 
= /2хагеа 


P; Perimeter 


2,2” 1.е., 


242 








Illustration 20: If the area of a square field is 6050 
т>, find the length of its diagonal. 


Solution: Length of the diagonal of the square field 


= /2xarea 
= 42x6050 
= 412100, i.e., 110 m. 


Illustration 21: Find the area of a square with perimeter 


48 m. 
Solution: Area of the square 


2 (Perimeter)? 
В 16 





(48) _ 48х48 


= 48 = 144 m’. 
16 16 3х 48 m 


Illustration 22: Find the diagonal of a square field 
whose side is 6 m. 


Solution: Length of the diagonal 
= V2 x side 
= 642 т. 


Illustration 23: In order to fence a square, Ramesh 
fixed 36 poles. If the distance between the two poles is 
6 m, then find the area of the square so formed. 


Solution: Perimeter of the square 


= 36 x 6 = 216 m. 
Perimeter ү 
Area of the square — d 


1642 54 х 54 
ACTA 
2916 m? 


Illustration 24: Perimeter of a square field is 1647. 
cm. Find the length of its diagonal. 


Solution: We have, 
Perimeter of the square field — 242 x diagonal 
> 16V2 2242 x diagonal 


1642 


Length of the diagonal - B^ 8 cm. 


10. Rhombus 


A rhombus is a quadrilateral whose all sides are equal. 


The diagonals of a rhombus bisect each other at 90?. 





(a) Area (4) of a rhombus 


= a X h, i.e., base x height 


1 | 1 DES 
= 54 X d,, i.e., 5 X product of its diagonals 


2 d, 1 
since, d= 4/7 12 
Е] 4, Ч 
== а, x 4 2 ? 
Perimeter | d, ? 
since, d? = 4 4 2 














(b) Perimeter (P) of a rhombus 


= 4a, i.e., 4 х side 


= 24d; *d;, 


where d, and d, are two diagonals. 


(c) Side (a) of a rhombus 


5 E +d}. 








Illustration 25: The area of a rhombus is 156 m?. If 
one of its diagonals is 13 m? then, find the length of 
the other diagonal. 


Solution: Area of rhombus = 24, х d,) 


=> 156 = 203 x d.) 


2х156 
27 13 





Illustration 26: Find the area of a rhombus whose опе 
side is 13 cm and one diagonal is 24 cm. 


d 2 
Solution: Area of rhombus = d, х a 15 


Ид 
= 24 x 4/03) (3 


= 24 x 4169-144 


= 24 х 5 
= 120 cm’. 


Illustration 27: If the perimeter of a rhombus 15 73 
cm and one of its diagonals is 27.5 cm then, find the 
other diagonal and the area of the rhombus. 


: 3 
Solution: One side of rhombus (a) = B = 18.25 cm. 








d 2 
Other diagonal (d,) = 2 x ү” 48) 
27.5} 
E (8257-12-25 
= 22% ү ) | 2 | 


= 24 cm. 
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Area of rhombus = ха, ха, 


- 1 24х275 
2 


= 330 cm’. 


Illustration 28: In a rhombus, the lengths of two 
diagonals are 18 m and 24 m. Find its perimeter. 


Solution: Perimeter of the rhombus 


= 2 x Jd? +d} 


22 х 4(18)у-(24у 
=2х 43244576 
= 2 x 4900 = 60 m. 


Illustration 29: Find the side of a rhombus, one of 
whose diagonals measure 4 m and the other 3 m. 


Solution: Side of the rhombus 
- ја +4; 
25 Ма +6) 


25. Le. 12.5 m. 


11. Trapezium (Trapezoid) 


A trapezium 1s a quadrilateral whose any two opposite 
sides are parallel. 

Distance between the parallel sides of a trapezium 
Is called its height. 





(a) Area (4) of a trapezium 
1 . : 
=; X (sum ofthe parallel sides) x perpendicular 
distance between the parallel sides 


1.е., : X (а+ b) xh. 





a+b 
Нэг 








45(8-118-сХ5-4), 


33.8 ClGbapte3333 


where, /=b-aifb>a 
=a-bifa>b 


с+а+1 


and, s = 
2 





(b) Height (Л) of the trapezium 








Е zs (8 -cys – 4) 


7 2 


Illustration 30: 











Find the area of a trapezium having 
parallel sides 65 m and 44 m and distance between 
them being 20 m. 


Solution: Area of the trapezium 


1 
=—x(at+b)xh 
5 (a + b) 


= 5 x (65 + 44) x 20 


= 1100 cm’. 


Illustration 31: The parallel sides of a trapezium are 24 
m and 52 m. If its other two sides are 26 m and 30 m, 
then what is the area of the trapezium? 


Solution: Area of the trapezium 








5 — 56 - DG -eXs- d) . 


24, b = 52, с = 26, d = 30, 1 
_ с+4+/_ 26+30+28 
2 2 
Area of the trapezium 


= 2 J42(42 — 28)(42 - 26)(42 — 30) 








Here, a b -a= 28, 





= 42. 











= 76 дота 16х12 
28 


76х336 ) 
- = 912 m. 
28 





Illustration 32: The two parallel sides of a trapezium 
of area 180 cm? measure 28 cm and 12 cm. What is the 
height of the trapezium? 


Solution: Height of the trapezium 


2А | (2x180) 360 
~ (a+b 28-12) 40 





=9 cm. 


12. Walls of a Room 


Area of four walls of a room 
= 2(length + breadth) x height 


Illustration 33: Find the cost of painting the walls 
of a room of 6 m long, 5 m broad and 4 m high at 
$7.50 рег m’. 


Solution: Area of 4 walls of the room 
= 2(length + breadth) x height 
= 2(6 + 5) x 4 = 88 m. 
Cost of painting = 88 x 7.50 = $660. 
12. Circle 


A circle is the path travelled by a point which moves in 
such a way that its distance from a fixed point remains 
constant. 











Diameter 


NN Radius 
Centre 


cxcumfere NC. 


The fixed point is known as centre and the fixed distance 
is called the radius. 





(a) Circumference or perimeter of a circle 
= 2лг = nd, 
where r is radius and d is diameter of the circle 
(b) Area of a circle 
ЕЛИ, г is radius 


Па аата 
= | ‚ d is diameter 





2 
C š : 
= — ,cis circumference 
4л 


1 | . 
> x circumference х radius 


Area 





(c) Radius of a circle = 


_ Perimeter or circumference 
27 





(d) Ratio of the areas of the two circles is 


Area of circle circumscribing the square 2 





Area of circle inscribed in the square 1 


(е) Ratio of the area of the two squares is 


Area of square circumscribing the circle _ 2 





Area of square inscribed in the circle 1 














Illustration 34: 


What is the radius of a circular plot 
whose circumference is 176 m? 


Circumference 
2л 
176  176x7 
22 2х22 


Solution: r = 


= 28 m. 





2x 


Illustration 35: A circular plot covers an area of 154 
m?. How much wire is required for fencing the plot? 


Solution: Area of the plot = л?” = 154 


i.e., 77 = 154 х ES - 49 
22 


r=7m 





Я 22 
Length of the wire = 2m r = 2 х 7 х7 = 44 т. 


Illustration 36: Find the length of a rope by which а 
buffalo must be tethered in order that she may be able 
to graze an area of 9856 m’. 


Solution: The required length of the rope 


Area 
— г — 
ү л 


9856х7 _ 
22 





43136 = 56 m. 
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Sector 


A sector 18 a figure enclosed by two radii and an arc 
lying between them. 








For sector AOB, 
2zr0 
360 ' 
where r = radius and ZAOB = 0 
Area of the sector АСВО 


Arc AB — 





1 : 
- а х (arc AB) x radius 


z (radius) 8 
360 | 








Semi-Circle 


A semi-circle is a figure enclosed by a diameter and the 
part of the circumference cut off by it. 


Segment 


A segment of a circle 18 a figure enclosed by a chord 
and an arc which it cuts off. 
D 


А <LL/Z*" В 
C 


Note: 


Any chord of a circle which is not a diameter (such as 
АВ), divides the circle into two segments, one is greater 
and the other is less than a semi-circle. 
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Area of segment ACB 
= area of sector ACBO — area of AOAB 
and area of segment ADB 


= area of circle — area of segment ACB 





Illustration 37: If a piece of wire 20 cm long is bent 
into an arc of a circle subtending an angle of 60? at the 
centre, find the radius of the circle. 











Solutiou: БИН ot ders cm 
olution: eng о е агс = 360 

jo 29760 _,„_ 20x360 60 
т > Bai (Oke n ™ 


Illustration 38: Find the area of sector of a circle 
whose radius is 14 cm and the angle at the centre is 60°. 
л (radius)’0 
7 360 
22x14x14x60 
7x360 
22x2x14 _ 2 


= 7 102 3 cm’. 


Solution: Area of thesector 








Illustration 39: Find the area of sector of a circle 
whose radius is 10 cm and the length of the arc is 13 cm. 


1 : 
Solution: Area of the sector = 3 X (length of arc) x radius 


= 1 х1зх 10 
2 


= 65 cm’. 


Polygon 


A polygon is a plane figure enclosed by four or more 
straight lines. 


Regular Polygon 


If all the sides of a polygon are equal, it is called a 
regular polygon. 


A 





All the interior angles of a regular polygon are equal. 
For a regular polygon: 
Sum of exterior angles = 27 


Sum of interior angles = (n — 2)л 


Number of diagonals in a polygon = 0 


Perimeter (P) 2 n x a, 
where, и = number of sides 


and, a = length of each side 





п-2 
Each interior angle = хл 
п 
: 2л 
Each exterior angle = — 
n 


Au t imei Sem rs 
2 2 


where, r is radius of the circle drawn inside the 
polygon touching its sides. 





where, R is radius of the circle drawn outside the 
polygon touching its sides. 


na? (=) 
= ——cot|— |. 
4 n 


343 


Area of a regular hexagon — ES (side)? 


Area of a regular octagon = 2(42 +1) (side)?. 








Illustration 40: 


Find the side of a regular hexagon 


whose area is 48 4/3 cm’. 


Solution: Area of a regular hexagon 
343 
- 28 x (side)? 


э 4848 = 2 x (side)? 


= (side) = 32 
Side of the hexagon = 4 47 ст. 


Illustration 41: 
whose side measures 4/2 cm. 


Find the area of a regular octagon 


Solution: Area of regular octagon 
2(42 +1) x (side)? 
= 2(42 +1)х(\/2)° 
4(/2 +1) cm? 


Illustration 42: Find the sum of interior angles of 
a regular polygon of 10 sides. Also, find the value of 
each interior angle. 


Solution: Sum of interior angles = (n — 2) хл 
-(10-2)хл 
= 8;. 


Also, value of each interior angle 


ay 
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10-2 4л 
= aa Л = — 
10 5:7" 


Illustration 43: Find the sum of all the exterior angles 
of a regular polygon of 12 sides. And, also find the value 
of each exterior angle. 


Solution: Sum of exterior angles = 27 
2л 2m 


Also, value of each exterior angle = 1 


Cyclic Quadrilateral 


A quadrilateral whose vertices lie on the circumference 
of the circle is called a cyclic quadrilateral. 


DA c CC 


For a cyclic quadrilateral 
e Агеа= (505 ay(s—by(s Ys -d)* 


where, 








at+b+c+d 
2 

Г-2л 

D = m. 


• 4А-28-24С-4 
° А-20-48-4 














SOME USEFUL SHORTCUT METHODS 





1. If the length and the breadth of a rectangle are 
increased by x% and y% respectively, then the area 


X 
of the rectangle will increase by (s +у+ xh 





Explanation: 


Area of the original rectangle 18 
A-IX b. 


Area of the new rectangle is 
a 100+ x <b 100+ y 
100 100 


(2o mer 
= | 100 100 

















100--х 1(100--у 
-А| 100 | 100 ) 
eie (Seer (1053) 
A 100 100 
A'-A _ (100+ х)(100+ y) - (100)? 
ыг А (100)? 


A'—A 
x100 


(100)? +100(х + y) + xy – (100)? 
z (100) 














100(x + y) 4 xy 
100 





Percentage increase in area — 96 


xt yt yy 
or, 100 0 
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Note: 


If any of x or y decreases, we put negative sign. 


Illustration 1: The length and the breadth of a rectangle 
are increased by 20% and 5%, respectively. Find the 
percentage increase in its area. 


Solution: Percentage increase in the area of rectangle 


pe 





* = = 20% 






. If the length of a rectangle is increased by х%, 
then its breadth will have to be decreased by 


100x Р мн 
— — |% in order to maintain the same area 
100+ x 


of rectangle. 





Explanation: 


Percentage increase in area of rectangle 


| 
Lm 
«X 
+ 
< 
+ 
ME: 
ols 
ЭЕ 
Сэрээ, 
х 





"E. 100x 
on exc tiog) о ТҮР 


—ve sign indicates decrease. 
100x 
Therefore, breadth must be decreased by | —— —— |% 
100+ х 
in order to maintain the same area. 
Illustration 2: The length of a rectangle is increased by 


25%. By what per cent should its breadth be decreased 
so as to maintain the same area? 


Solution: The breadth must be decreased by 








100x ^ 100x25 БЭ? ! 
Т 100+ x % = 100+25 yo, i.e., 20% 


3. If each of the defining dimensions or sides of 
any two-dimensional figure (triangle, rectangle, 
square, circle, quadrilateral, pentagon, hexagon, 
etc.) is changed by х%, its area changes by x 


2+ 
| га 2 











Illustration 3: If the radius of а circle is decreased 
by 10%, what is the percentage decrease in its area? 


Solution: Here, x = —10 (—ve sign indicates decrease) 


x 
Percentage change in area — 42518) 96 


10 
=-10|2- 
| J^ 


tj 
= (-10)| — |% = -19% 


Area of the circle decreases by 19% 






4. [f all the sides of a quadrilateral are increased 
(or decreased) by х%, its diagonals also increase 
(or decrease) by x% 





Illustration 4: The length and the two diagonals of 
a rectangle are decreased by 596 each. What 18 the 
percentage decrease in its breadth? 

Solution: Since the length and the two diagonals decreased 
by 5% each, the breadth also must decrease by 5%. 





5. If each of the defining dimensions or sides of 
any two-dimensional figures are increased (or 
decreased) by x96, its perimeter also increases 
(or decreases) by х% 





Illustration 5: Ifall the sides and diagonals of a square 
are increased by 8% each, then find the percentage 
increase in its perimeter. 


Solution: The perimeter also increases by 8% 





6. If the ratio of the areas of two squares be 
a:b, then the ratio of their sides, ratio of their 
perimeters and the ratio of their diagonals, each 


will be in the ratio Ja : Jb : 





Illustration 6: Ratio of the areas of two squares 18 
16:9. Find the ratio of their diagonals. 


Solution: The ratio of their diagonals 


= Ja:vb 
ЭР 46:49, i.e., 4:3. 


| 7. If the diagonal of a square increases by х times, 
then the area of the square becomes x? times. 


Illustration 7: The diagonal of a square is doubled. 
How many times will the area of the new square become? 








Solution: The area of the new square will become x? 
times, i.e., (2)? = 4 times. 






8. Standard Properties of Diagonals of Quadrilaterals 





Meet at Bisect Equal to Bisect 

















right ^ each each | angle 
Quadrilateral angles | other other at vertex 
Square ү ү ү ү 
Rectangle x ү ү х 
Parallelogram x Y x x 
Rhombus V x ү 
Trapezium x х тау ог тау х 

по! Бе 





9. Carpeting the Floor of a Room 


If the length and the breadth of a room are / 
and b, respectively, and a carpet of width w 18 
used to cover the floor, then the required length 
of the carpet 











Illustration 8: 


How many metres of a carpet of 12 cm 
wide will be required to cover the floor of a room which 
is 600 cm long and 420 cm broad? Also, calculate the 
amount required in carpeting the floor if the cost of 
carpet 18 $15 per metre. 


Solution: Length of the carpet 
[xb 


112 


600х420 
12 
= 21000 cm, i.e., 210 m. 
The amount required for carpeting the floor 
= 15 x 210 = 33150. 





10. Number of Square Tiles Required for Flooring 
If the length and the breadth of a room are / 
and b respectively, then the least number of 
square tiles required to cover the floor 


Ixb 
= Н.С.Е. (5) 





Also, the size of the largest tile so that the tiles exactly fit 
= Н.С.Е. (I, b). 


Illustration 9: A hall of length 24 cm and breadth 20 
m is to be paved with equal square tiles. What will be 
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the size of the largest tile so that the tiles exactly fit 
and also find the number of tiles required. 


Solution: Size of the largest possible square tile 
= Н.С.Е. (I, b) 
= Н.С.Е. (24, 20) = 4 m 
Number of tiles required 
Ixb 
= Н.С.Е. (Z, b) 


24x20 


— 120 tiles. 









11. Path around a Rectangular Space 


(а) A rectangular garden / m long and b m broad 
Is sorrounded by a path of w m wide. The 
area of the path is given by 


= 2w(l + b + 2w) m’. 


"MA 




















Explanation: 
Area of part I — Area of part II 
= (1 + 2w)w т? 
Area of part Ш = Area of part IV 
= bw m’. 
Total area of the path = 2[(/ + 2w)w + bw] 
= 2w(I + b + 2w) m’. 


(b) A rectangular garden / m long and b m 
broad is sorrounded by a path of w m wide 
constructed inside it along its boundary. The 
area of the path is given by 

= 2w(I + b — 2w) m’. 


7-7 
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Explanation: 
Area of part I = Area of part II 
= № m? 
Area of part Ш = Area of part ТУ 
= (b – 2w)w т? 


Total area of the path 
= 2[ + (b — 2w)w] 
= 2w(I + b — 2w) m’. 





(c) A rectangular park is / m long and b m 
broad. Two paths inside the park of w m 
wide and they are perpendicular to each 
other. The area of the paths 

= w(I + b — w) m? 
Also, the area of the park minus the paths 
= (1— w) (b – w) m? 











a 














Explanation: 
Total area of the path 
— Area of path I Area of path II — Area of 
common central part 
= lw + bw- и? 
= wl + b — w) m’. 
Area of the park minus the paths 
= [Ib — w(l + b — w)] 
= lb — lw — w(b — w) 
= КБ — w) – w(b – w) 
= (l — w) (b — w) m’. 


Notes: 


1. Clearly, from the figure, the area of the paths 
does not change on shifting their location as 
long as they are perpendicular to each other. 


2. For a square park, take / = b in all the results 
derived above. 








Illustration 10: A rectangular park 18 m x 12 m, is 
sorrounded by a path of 4 m wide. Find the area of the path. 


Solution: The area of the path 
= 2w(l + b + 2w) 


=2 x 4(18 + 12 + 2 x 4) = 304 m’. 


Illustration 11: A park is square in shape with side 
18 m. Find the area of the pavement of 3 m wide to be 
laid all around it on its inside. 


Solution: Area of the pavement 


= 2w(l + b — 2w) 
=2 x 3(18 + 18 — 2 x 3) (Here, / = b = 18) 
= 180 m’. 


Illustration 12: А playground measures 27 m х 13 m. 
From the centre of each side a path 2 m wide goes across 
to the centre of the opposite side. Calculate the area of 
the path and the cost of constructing it at $4 per m’. 


Solution: Area of the path 
= w(l + b — w) = 227 + 13 - 2) 
= 76 m’. 
Cost = 4 x 76 = 3304. 





12. Square Room Surrounded by a Verandah 
(a) A square room of side a 1s sorrounded by a 
verandah of width w on the outside of the 
square room. If the area of the verandah 1s 

A, then the area of the room 18 given by 


A-Aw! Y 
4w | 








me а+ 2% >! 








Explanation: 
Area of the room = a’. 
Area of the (room + verandah) = (a + 2w)’. 
Area (A) of the verandah = (а + 2%) – а? 
= (4aw + 4w’) 








A-4w’ 
BE . 
Area of the room = а? = 4w 





(b) A square room of side а 18 surrounded by 
a verandah of width w on its inside. If the 
area of the verandah 18 A, then the area of 
the room is given by 


А+4и? Y 
4w : 





























Explanation: 
Area (A) of the verandah = а? — (a – 29) 
= 4aw — 4w? 
= 4w(a — w) 
А A 4w? 
+и= 
40 4w 








A+4w | 


Area of the room = а? = | 
4w 


Illustration 13: А square field is surrounded by a path 
of 2 m wide on its outside. The area of the path is 72 
m?. What is the area of the field? 


Solution: Area of the field 





Illustration 14: А square room has a verandah of area 
24 m? and width 1 m all around it on its inside. Find 
the area of the room. 


Solution: Area of the room 
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13. (a) A circular ground of radius r has a pathway 
of width w around it on its outside. The area 
of the circular pathway 1s given by 
= nw(2r + w). 





Explanation: 


Area of the circular ground = лг? 
Area of the circular ground + pathway 


= n(r + wy = nr) + 2n rw + ли”. 





Area of circular the pathway 
= (л? + 2n rw + nw?) - nr? 


= mw(2r + w). 





(b) A circular ground of radius r has a pathway 
of width w around it on its inside. The area 
of the circular pathway 1s given by 


= mw(2r — w). 





Explanation: 
Area of circular the ground = лг? 





Area of the circular ground — pathway 
=л(и- и)? 
= л? — 2n rw + лу? 
Area of the circular pathway 
= nr) - (nr — 2nrw + nw) 
= mw(2r — w). 
Illustration 15: А circular ground of radius 16 m has 
a path of width 2.8 m around it on its outside. Find the 
area of the path. 
Solution: The area of the circular path 
= л w(2r + w) 
22 
= x 2.8 x (2 x 16 + 2.8) 
8.8 x (32 + 2.8) = 306.2 m’. 
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Illustration 16: A circular park of radius 22 m has a 
path of width 1.4 m around it on its inside. Find the 
area of the path. 


Solution: The area of the circular path 


л w(2r — w) 


22 
T х14х@х22 - 1.4) 


= 44 x (44 — 1.4) = 187.45 m°. 





14. If the area of a square is а cm’, then the area 
of the circle formed by the same perimeter 18 


4a 
(<) cm’. 
л 





Explanation: 
Area of the square = a. 


Side of the square = V Area = Va. 
Perimeter of the square = 441. 


Given, Circumference of the circle = Perimeter of the 
square 


> 2nr 24a 


Radius of the circle (r) = dis = Dp 





T 


ы 4а 


Area of the circle = лг? = л | 


Illustration 17: If the area of a square is 33 cm’, then 
find the area of the circle formed by the same perimeter. 


Solution: Required area of the circle 


_ 4a 
EE: 


4x33 4х33х7 


2 = 42 dii. 
л 22 юэ 








15. The area of the largest circle that can Бе inscribed 


2 . . Ла 
in a square of side a 18 P 





Explanation 


Clearly, from the figure, the diameter of the inscribed 
circle equals the side of the square i.e., D — a. 


иа----4---49 


Area of the circle = i 





2 
Area of the inscribed circle — oe 


Illustration 18: Find the area of largest circle inscribed 
in a square of side 112 cm. 


Solution: The area of the largest circle 





22х112х112 
Е 7х4 


| 16. Area of a square inscribed in a circle of radius 
r is 2r? and the side of the square is V2 r. 


Explanation: 





= 9856 cm’. 











Clearly, from the figure, diagonal of the inscribed square 
is equal to the diameter of the circle, i.e., 2r. 


Area of square = (diagonal)? 


1 
— (2)? = 2 
5 ( 


Also, side of the square = JArea = J2r? = V2r. 


Illustration 19: Find the side of the square inscribed 
in a circle whose circumference is 308 cm. 


Solution: Circumference of the circle (279) = 308 
308 308х7 
2n 2x22 


Side of the inscribed square - 42 r = 49 42 cm. 


| 17. The area of the largest triangle inscribed in a 
semi-circle of radius r is 7°. 


Explanation: 

Clearly, from the figure, the largest triangle inscribed in 
a semi-circle is an isosceles triangle with diameter as 
its base and radius as its height. 


= 49 cm. 











1 
1 
1 
1 
th 
! 
! 
! 
1 





Area of the triangle = — х base x height 


x2rxrz-r. 


t| юрке 
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18. The number of revolutions made by a circular 
wheel of radius r in travelling a distance d is 
given by 





Explanation: 
Circumference of the wheel = 2zr 
In travelling a distance 2zr, the wheel makes 1 


revolution. 
22 


In travelling a distance d, the wheel makes Л 


revolutions. 

Illustration 20: The diameter of a wheel is 2 cm. If it 

rolls forward covering 10 revolutions, find the distance 

travelled by it. 

Solution: Radius of the wheel = 1 cm. 

The distance travelled by the wheel in 10 revolutions 
= 10 x 2ar 


22 
=10x2x — 


7 x 1 = 62.8 cm. 





Exercise- | 





1. The area of a triangle whose sides are 15 m, 16 m 
and 17 m is: 


(а) 244/4 шд (b) 24-/3 шд 
(с) 24-/21 m? (d) None of these 


2. The area of a right-angled triangle with base 6 m 
and hypotenuse 6.5 m is: 
(a) 7.5 m? (b) 9.5 m? 
(c) 8.5 m? (d) None of these 


3. The length of each side of a triangle is 12 cm. The 
height of the triangle 15: 


(а) 32m (b) 643 m 
(c) 6 42 (d) None of these 
4. The area of a triangular lawn is 1600 m’. If one side 


is 64 m long and the other two sides are equal in 
length, the length of each equal side is: 


(a) 60.37 m (b) 59.36 m 
(c) 60.36 cm (d) None of these 


5. Three sides of a triangular field are 20 m, 21 m and 
29 m long, respectively. The area of the field is: 
(a) 215 т? (b) 230 т? 

(c) 210 m? (d) None of these 


6. The hypotenuse and the semi-perimeter of a right 
triangle are 20 cm and 24 cm, respectively. The 
other two sides of the triangle are: 

(a) 16 cm, 12 cm 
(b) 20 cm, 12 cm 
(c) 20 cm, 16 cm 
(d) None of these 


7. The sides of a triangle are in the ratio 3:4:5. If its 
perimeter is 36 cm, then the area of the triangle is: 
(a) 57 m? (b) 54 m? 

(c) 56.5 т? (d) None of these 

8. For a triangle whose sides are 50 m, 78 m and 112 
m, respectively, then the length of the perpendicular 
from the opposite angle on the side 112 m is: 

(a) 45 m (0) 35 m 
(c) 30 m (d) None of these 
9. A ladder is resting with one end in contact with the top 


ofa wall of height 12 m and the other end on the ground 
18 at a distance 5 m from the wall. The length of the 


ladder is: 
(а) 13 m (b) 17 m 
(c) 16 m (d) None of these 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


А ladder is placed so as to reach a window 63 ст 
high. The ladder is then turned over to the opposite 
side of the street and 1s found to reach a point 56 
cm high. If the ladder is 65 cm long, then the width 
of the street is: 

(a) 59 cm (b) 39 cm 

(c) 49 cm (d) None of these 

If the area of a triangle with base x 1s equal to the 
area of a square with side x, then the altitude of the 
triangle is: 


x 
a) — b 

Or; (b) x 

(c) 2x (d) 3x 

If the area of a triangle is 150 m? and the ratio of 
the base and the height is 3:4, then find its height. 
(a) 25 m (b) 35 m 

(c) 20 m (d) None of these 

The base of a triangular field is three times its 
height. If the cost of cultivating the field at $36.72 
per hectare is $495.72, then find its base and height. 
(a) 950 m, 350 m (b) 800 m, 500 m 

(c) 900 m, 300 m (d) None of these 

If the sides of a triangle are doubled, its area: 

(a) remains same (b) is doubled 

(c) becomes 4 times (4) Can't say 

Two sides of a triangular field are 85 m and 154 m, 
respectively, and its perimeter is 324 m. The cost of 
ploughing the field at the rate of 210 per m? is: 

(a) 327720 (b) 337620 

(c) 326750 (d) None of these 

The area of an equilateral triangle, each of whose 
sides measures 2 4/3 cm is: 

(а) 5-/3 m? (b) 443 шд 

(c) 3 43 cm? (d) None of these 

If the height of an equilateral triangle 18 2 JB ст, 
then the length of its side is: 

(a) 4 cm (b) 6 cm 

(c) 5 cm (d) None of these 

If the perimeter of an equilateral triangle is 12 m, 
then find its area. 

(а) 34m (b) 443 m 

(c) 5 43 ш (d) None of these 

The height of an equilateral triangle whose perimeter 
18 24 cm, is: 
(a) 443 cm 
(c) 5 V3 ст 


(b) 3/4 cm 
(d) None of these 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


The perimeter of a right angled triangle is 90 cm 
and its hypotenuse is 39 cm. Find its other sides. 


(a) 30 сш, 10 cm (b) 36 cm, 15 cm 
(c) 48 сш, 20 cm (d) None of these 


The perimeter of an isosceles triangle is 306 m and 


5 
each of the equal sides is 8 of the base. Find the 


area. 
(a) 3648 cm (b) 3468 m? 
(c) 3846 cm (d) None of these 


Find the area of an isosceles right-angled triangle 
whose hypotenuse is 8 cm. 

(a) 32 m? (b) 24 cm? 

(с) 16 cm? (d) None of these 

The perimeter of an isosceles triangle is equal to 14 


cm; the lateral side and the base is in the ratio 5:4. 
The area of the triangle is: 


(a) 3 V21 cm? (b) 2421 cm? 
(c) 4 421 cm? (d) None of these 


If all the sides of a triangle are increased by 200%, 
then the area of the triangle will increase by: 

(a) 40096 (b) 60096 

(c) 80096 (d) None of these 

A plot of land is in the shape of a right-angled 
isosceles triangle. The length of the hypotenuse is 
50 4/2 m. The cost of fencing is $3 per metre. The 
total cost of fencing the plot will be: 

(a) Less than $300 

(b) Less than $500 

(c) More than 2500 

(d) None of these 


If the area of an equilateral triangle 18 equal to the 
area of an isosceles triangle whose base and equal 
sides are 16 cm and 10 cm respectively, then the 
side of the equilateral triangle is: 

(a) 10.5 cm (b) 9.5 cm 

(c) 12.5 cm (d) None of these 


If the perimeter of a right-angled isosceles triangle is 
442 + 4 m, then the hypotenuse is: 

(a) 8m (b) 6 m 

(c) 4 m (d) None of these 

The two adjacent sides of a parallelogram are 60 m 
and 40 m and one of the diagonals is 80 m long. 
The area of the parallelogram is: 

(а) 600 4/15 m? (b) 800 4/25 m? 

(с) 700 V15 m? (d) None of these 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


One side of the parallelogram is 14 cm. Its distance 
from the opposite side is 16 cm. The area of the 
parallelogram is: 

(a) 234 cm* (b) 324 cm* 

(c) 224 cm? (d) None of these 


A field 18 in the shape of a parallelogram. Its adjacent 
sides and one diagonal are 65 m, 119 m and 156 m, 
respectively. Find the cost of gravelling it at the rate of 
$10 per m’. 

(a) 381400 (b) $71400 

(c) 391400 (d) None of these 


One side of a parallelogram 18 10 m and the 
corresponding altitude is 7 m. The area of the 
parallelogram is: 

(a) 70 m? (b) 60 m? 

(c) 80 m? (d) None of these 

The adjacent sides of a parallelogram are 8 m and 
5 m. The distance between the longer sides is 4 m. 
The distance between the shorter sides is: 

(a) 4.6 m (b) 6.4 m 

(c) 8.6 m (d) None of these 


The area of a quadrilateral is 420 m? and the 
perpendiculars drawn to one diagonal from the 
opposite vertices are 18 m and 12 m. Then, the 
length of the diagonal 16: 

(a) 32 ш (0) 24 ш 

(с) 28 m (d) None of these 

The area of a parallelogram is 72 cm? and its altitude 
is twice the corresponding base. The length of the 
base is: 

(a) 6 cm (b) 8 cm 

(c) 4 cm (d) None of these 

The area of a parallelogram is 240 cm? and its height 
is 12 cm. The base of the parallelogram is: 

(a) 24 cm (b) 20 cm 

(c) 28 cm (d) None of these 

In a quadrilateral ABCD, the sides, AB, BC, CD, DA 
measure 20 m, 13 m, 17 m and 10 m, respectively and 
the diagonal AC is 21 m. The area of the quadrilateral 
is: 

(а) 210 т> 
(с) 240 т? 


(b) 220 m? 

(d) None of these 

If the two diagonals of a parallelogram are 72 cm 
and 30 cm respectively, then find its perimeter. 


(a) 156 cm (b) 164 cm 
(c) 172 cm (d) None of these 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 
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If the base of a parallelogram is (x + 4), altitude to 
the base is (x — 3) and the area is (х? — 4), then the 
actual area is equal to: 
(a) 64 sq units 
(c) 60 sq units 


(b) 48 sq units 
(d) None of these 


In a parallelogram, the lengths of adjacent sides are 
12 cm and 14 cm, respectively. If the length of one 
diagonal is 16 cm, then find the length of the other 
diagonal. 


(a) 24.8 cm (b) 20.6 cm 

(c) 22.4 cm (d) None of these 

Find the perimeter of a circular plot which occupies 
an area of 154 т. 

(а) 54 т (0) 44 ш 

(с) 22 ш (d) 11 m 

The perimeter of a circle is equal to that of a square. 


Compare their areas. 


(a) 14:11 (b) 25:12 

(c) 24:7 (d) 22:7 

The length of a rectangle is thrice its breadth and 
its perimeter is 96 m. The area of the rectangle is: 
(а) 288 т? (b) 442 т? 

(c) 438 m? (d) 432 m? 

А cow 18 tied by a rope at the corner of a rectangular 
field. If the length of the rope 18 14 m, then the area 
of the field which the cow could graze 1s: 

(a) 77 m* (b) 308 т? 

(c) 23 m? (d) 154 m? 

The wheel of a scooter has diameter 70 cm. How 


many revolutions per minute must the wheel make 
so that the speed of the scooter is kept 66 Km/h? 


(a) 400 (b) 600 
(c) 500 (d) 800 
2 small circular parks of diameters 16 m, 12 m are to 


be replaced by a bigger circular park. What would be 
the radius of this new park, if the new park occupies 
same space as the two small parks? 


(a) 10 (b) 15 
(c) 20 (d) 25 


A rectangular park is 65 m long and 50 m wide. 2 cross 
paths each 2 m wide are to be constructed parallel to 
the sides. If these paths pass through the centre of the 
rectangle and cost of construction is $17.25 рег m’, 
then find the total cost involved in the construction. 


(a) 52265.59 (b) $1772.45 
(с) $3898.50 (d) 58452.32 
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47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


The area of a trapezium is 2500 m?. One of its 
parallel sides is 75 m. If the distance between the 
two parallel sides is 40 m, then find the length of 
the other parallel side. 
(a) 20 m 
(c) 40 m 


(b) 30 m 
(d) 50 m 


The length of a rectangle exceeds its breadth by 3 cm. 
If the numerical values of the area and the perimeter 
of the rectangle are equal, then the breadth is: 

(a) 1 ст (b) 2 ст 

(c) 3 ст (d) 3.5 cm 


If the ratio of the areas of two squares is 9:1, then 
the ratio of their perimeters 1s: 

(a) 9:1 (b) 3:4 

(c) 3:1 (d) 1:3 

A square field with side 30 m is surrounded by a 
path of uniform width. If the area of the path is 256 
m’, then its width is: 

(а) 16 m (b) 14 m 

(c) 4m (d) 2m 

A rope by which a calf is tied 18 increased from 12 
m to 23 m. How much additional grassy ground shall 
it graze? 
(а) 1120 m? 
(c) 1210 п? 


(b) 1250 m? 
(d) 1200 m? 


Four circular cardboard pieces, each of radius 7 cm 
are placed in such a way that each piece touches two 
other pieces. The area of the space enclosed by the 
four pieces 15: 

(a) 21 cm? (b) 42 сп? 

(c) 84 сш? (d) 168 cm? 

The length and breadth of a rectangular field are in 
the ratio 5:3. If the cost of cultivating the field at 
25 paise per square metre is #6000, then find the 
dimensions of the field: 

(a) 250 m, 100 m (b) 50 m 30 т 

(c) 200 m, 120 m (d) Cannot be determined 


The cost of carpeting a room 5 m wide with carpet at 
$3.50 per m? is $105. The length of the room is: 
(a) 3.5 m (b) 5 m 

(c) 6 m (d) 6.5 m 


The length of a rectangular field is twice its breadth. 
If the rent of the field at $3500 per hectare 15 228000, 
then find the cost of surrounding it with fence at $5 
per metre. 


(а) 56000 
(с) 56500 


(b) 27000 
(4) 58000 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


The area of a rectangular field is 27000 m?. The 

ratio of its length and breadth 1$ 6:5. The length and 

breadth of the field are respectively: 

(а) 180 m, 150 m 

(b) 200 m, 150 m 

(c) 180 m, 120 m 

(d) 150 m, 100 m 

The area of a sector of a circle of radius 5 cm, 

formed by an arc of length 3.5 cms, is: 

(а) 35 cm? (b) 17.5 cm? 

(c) 8.75 cm? (4) 55 сш? 

The length of a plot is double its width. If a square 
1 

piece of land of area 150 m^ occupies з area of 


the plot, then what is the length of the plot? 


(а) 15 m (b) 7.5 m 

(c) 30 m (d) 10 m 

A wire is in the form of a semi-circle of 7 cm radius. 
The length of the wire will be: 

(a) 25 cm (b) 36 cm 

(c) 5 ст (d) 69 cm 


A circular road runs round a circular ground. If the 
difference between the circumferences of the outer 
circle and the inner circle is 66 m, the width of the 
road is: 


(а) 21 m (b) 10.5 m 
(c) 7m (d) 5.25 m 
If the area of a square 1s 50 sq units, then the area 


of the circle drawn on its diagonal 15: 

(b) 50 л sq units 

(d) None of these 

A rectangular sheet of cardboard is of 4 cm x 2 cm. 
If a circle of greatest possible area is cut from it, 
then the area of remaining portion is: 

(а) (2 — л) cm’ (b) (4 – л) ст? 

(с) (8 — л) em? (d) (16 — л) em? 

What is the radius of a circle, to the nearest cm, 
whose area is equal to the sum of the areas of 
the three circles of radii 22 cm, 19 cm and 8 cm, 
respectively? 

(a) 17 cm (b) 30 cm 

(c) 29 cm (d) 19 cm 

The length of a rectangle is increased by 33.33%. 
By what per cent should the width be decreased to 
maintain the same area? 

(a) 2596 (b) 33.33% 

(c) 22.596 (d) None of these 


(а) 25 л sq units 
(c) 100 z sq units 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


If the area of a square is equal to the area of a 
rectangle 6.4 m long and 2.5 m wide, then each side 
of the square measures: 

(a) 8m (b) 5.4 m 

(c) 3.8 m (d) 4 m 

The diameters of two concentric circles are 8 ст 
and 10 cm. The area of the region between them 1s: 
(b) 3л cm? 

(d) 9z cm? 

The length of a rectangular room is 4 m. If it can 
be partitioned into two equal square rooms, what 18 
the length of the partition in metres? 

(a) 1 (b) 2 

(c) 4 (d) Data inadequate 

A rectangular carpet has an area of 120 m? and a 
perimeter of 46 m. The length of its diagonal is: 
(а) 15 m (b) 16 m 

(c) 17 m (d) 20 m 

The side of a square is 22 m. What is the radius 
of the circle whose circumference is equal to the 
perimeter of the square? 

(a) 28 m (b) 3.5 m 

(c) 14 m (d) 7 m 

A piece of wire 132 cm long is bent successively 
in the shapes of an equilateral triangle, a square, a 
regular hexagon, and a circle. Then, which has the 
largest surface area? 

(a) Equilateral triangle 

(b) Square 

(c) Circle 

(d) Regular hexagon 


(a) л cm? 
(c) бл em? 


If the radius of one circle 18 twelve times the radius 
of another, how many times does the area of the 
greater contain the area of the smaller? 

(a) 12 (b) 72 

(c) 144 (d) 96 

If the circumference of a circle is equal to the 
perimeter of a square, what is the ratio of the area 
of the circle to the area of the square? 

(a) 22:7 (b) 14:11 

(c) 11:7 (d) 4:1 

The length of a rectangular plot of land is three times 
as much as its breadth. A playground measuring 1200 


ft? occupies 1 of the total area of the plot. What 18 
the length of the plot in feet? 

(a) 40 (b) 360 

(c) 120 (d) Data inadequate 
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75. 


76. 


77. 


78. 


79. 


80. 


81. 
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There are two squares s, and s,. The ratio of their 
areas is 4:25. If the side of s, is 6 cm, what is the 


side of 8,2 
(a) 20 cm (b) 15 cm 
(c) 5 cm (d) 12 cm 


The radius of the wheel of a vehicle is 70 cm. The 
wheel makes 10 revolutions in 5 seconds. The speed 
of the vehicle 15: 


(a) 29.46 Km/h (b) 31.68 Km/h 

(c) 36.25 Km/h (d) 32.72 Km/h 

A rectangular carpet has an area of 60 m’. Its diagonal 
and longer side together equal 5 times the shorter 
side. The length of the carpet is: 


(а) 5 m (b) 13 m 
(c) 14.5 m (d) 12 m 
A playground has the shape of a rectangle with 


two semi-circles on its smaller sides as diameters, 
added outside. If the sides of the rectangle are 36 
m and 24.5 m, then the area of the playground is: 


[ме | 
изел=— 
7 


(а) 2259.529 m? (b) 1353.625 m? 

(c) 1139.523 m? (d) None of these 

A man runs around a circle of 50 m radius at a speed 
of 12 Km/h. Find the time taken by him for going 
around it ten times: 
(a) 10 minutes 

(c) 15.7 minutes 


(b) 12.5 minutes 
(d) None of these 


Aroom 5 шх 8 м 15 to be carpeted leaving a margin 
of 10 cm from each wall. If the cost of the carpet 
is €18 per т>, then the cost of carpeting the room 
will be: 

(а) 3702.60 
(c) 8682.46 


(b) 5691.80 
(d) 5673.92 


The area of a big rectangle is equal to the area of 
a small rectangle. If the length of the big rectangle 
18 equal to the length of the small rectangle and the 
width of big rectangle is 2 m, what is the width of 
a small rectangle? 
1 

(а) ,m (b) 1 m 
(c) 2m 

(e) None of these 


(d) Cannot be determined 


If the radius of a circle is reduced by 40%, then its 
circumference 18 reduced by: 

(a) 6096 (b) 4096 

(c) 3596 (d) 4596 
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82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


A figure consists of a square of side ‘а’ m with 
semi-circles drawn on the outside of the square. The 
area (in m?) of the figure so formed will be: 


(a) а? (b) à? + 2ла? 


2 
(с) 4ла? ga 


(d) à? + 
The area of a square field is 6050 пл’. How much 
time it will take to reach from one of its corner to 
the opposite corner at the rate of 10 m in every 30 
seconds? 


1.25, : 
(а) 5 5 minutes (b) 11 minutes 


(c) 22 minutes (d) 110 minutes 


If a regular hexagon is inscribed in a circle of radius 
r, then its perimeter 1s: 

(a) 3r (b) 6r 

(c) 9r (d) 12r 

2 poles 15 m and 30 m high stand upright in a 
playground. If their feet be 36 m apart, find the 
distance between their tops. 

(a) 36 m (b) 39 m 

(c) 15 m (d) None of these 


4 
The length of a rectangular hall 1s 3 of its width. If 


the area of the hall is 300 m?, what is the difference 
between the length and the breadth? 


(а) 15 m (b) 20 m 
(c) 3 m (d) 5 m 
(e) 6 m 


Each side of an equilateral triangle is increased by 
1.596. The percentage increase in its area 15: 

(a) 1.596 (b) 396 

(c) 4.596 (d) 5.796 

A rope, by which a horse is tied, is increased from 
12 to 23 m. How much additional ground will it be 
able to graze? 

(а) 1315 т? (b) 765 т? 

(c) 1210 m? (d) 1012 m? 

If a diagonal of a square 1s doubled, how does the 
area of the square change? 

(a) Becomes 4-fold 

(b) Becomes 3-fold 

(c) Becomes 2-fold 

(d) None of these 

If the sides of a rectangle are increased by 2095, the 
percentage increase in its perimeter 15: 

(a) 80 (b) 40 

(c) 20 (d) None of these 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


A circle road runs around a circular garden. If the 
difference between the circumference of the outer 
circle and the inner circle is 44 m, then find the 
width of the road. 

(а) 4 m (b) 7 m 

(c) 3.5 m (d) 7.5 m 

The length of a rectangular field is double its width. 
Inside the field there is a square-shaped pond 8 m 


1 
long. If the area of the pond is 8 of the area of the 


field, what 18 the length of the field? 
(а) 32 m (b) 64 т 

(c) 16 m (d) 20 m 

(e) None of these 


A circular disc of area 0.497 m? rolls down a length 
of 1.76 Km. The number of revolutions it makes is: 


(a) 300 (b) 400 
(c) 600 (d) 4000 
If area of a triangle whose base is 6 cm is equal 


to the area of a circle of radius 6 cm, then find the 
height of this triangle: 


(a) 10 cm (b) 22 cm 
(c) 12 cm (d) 18 cm 
The length of a ladder exactly equals the height of 


a wall. If the ladder is placed on a 2-feet tall stool 
placed 10 feet away from the wall, its tip just touches 
the top of the wall. The height of the wall in feet is: 


(a) 15 (b) 26 
(c) 28 (d) 32 
If the diagonal of a square is doubled to make another 


square, the area of the new square will: 

(a) Become 4-fold 

(b) Become 2-fold 

(c) Become 6-fold 

(d) Become 8-fold 

The area of a circle is 154 cm?. The length of an 
arc of the circle which subtends an angle of 45? at 
the centre is: 

(a) 11 cm (b) 5.5 ст 

(c) 7 cm (d) None of these 

A lawn is in the form of a triangle having its base 
and height in the ratio 2:3. The area of the lawn is 


5 hectare. Find the base and height of the lawn. 


(a) 55 m, 34 m 
(c) 50 m, 35 m 


1 
(0) 50 ш, 33 4 
(d) Data inadequate 


99. 


100. 


101. 


102. 


A rectangular farm has to be fenced on one long 
side, one short side and the diagonal. If the cost of 
fencing is 810 per m, the area of the farm is 1200 
m? and the short side is 30 m long, how much would 
the job cost? 


(а) 700 
(c) €1400 


(b) 51200 
(d) $1500 


The diameter of a circle is 105 cm less than the 
circumference. What is the diameter of circle? 


(a) 44 cm (b) 46 cm 
(c) 48 cm (d) 49 cm 


A garden is 24 m long and 14 m wide. There is a 
path 1 m wide outside the garden along its sides. 
If the path is to be constructed with square marble 
tiles 20 cm x 20 cm, then find the number of tiles 
required to cover the path: 


(a) 1800 (b) 200 
(c) 2000 (d) 2150 
If the length of the diagonal of a rhombus is 80% 


of the length of the other diagonal, the area of the 


103. 


104. 


105. 


106. 
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(a) (b) 


[UC t| 
Al= мо 


(c) (d) 
ABCD is a trapezium in which АВ || CD and AB - 
2CD. If its diagonals intersect each other at О, the 
ratio of the area of triangle АОВ and COD is: 


(a) 1:2 (b) 2:1 

(c) 1:4 (d) 4:1 

The ratio of the corresponding sides of two similar 
triangles is 3:4. The ratio of their areas is: 

(a) 4:3 (b) 3:4 

(с) 9:16 (d 48:2 

The area of the circle inscribed in an equilateral 
triangle of side 24 cm 15: 

(а) 24 лет? (b) 36 z cm? 

(c) 48 л cm? (d) 18 m cm? 

The radius of wheel is 1.4 decimetre. How many 


times does it revolve during a journey of 0.66 Km? 








what is the perimeter of the rectangular plot? 
(a) 260 m (b) 1600 m 
(c) 500 m (d) Cannot be determined 
(е) None of these 
[Bank of Maharashtra PO, 2008] 


. The ratio of the length and the breadth of a rectangular 


plot is 6:5 respectively; if the breadth of the plot is 
34 metre less than the length, what is the perimeter 
of the rectangular plot? 
(a) 374 ш (0) 408 ш 
(c) 814 т (4) 748 ш 
(e) None of these 

[SBI PO, 2008] 


. The ratio of the length and the breadth of a rectangle 


is 4:3 and the area of the rectangle is 1728 cm’. 
What is the ratio of the breadth and the area of the 
rectangle? 


rhombus is how many times the square of the length (a) 375 (b) 750 
of the longer diagonal? (c) 1500 (d) 3000 
EXERCISE-2 
(Вл5Ер on Memory) 
. The ratio of the length to breadth of a rectangular (a) 1:38 (b) 1:24 
plot is 8:5. If the breadth is 60 m less than the length, (c) 1:42 (d) 1:34 


(e) None of these 
[Allahabad Bank SO, 2007] 


. A 50 cm wide path is to be made around a circular 


garden having diameter of 8 m. Approximately, what 
is the area of the path in m? 


(a) 13 (b) 8 
(c) 18 (d) 22 
(e) 20 


[PNB Management Trainee, 2007] 


. What will be the area of a circle with circumference 


equal to 88 cm? 
(а) 154 ст? 
(b) 44 cm? 
(c) 616 cm? 
(d) Cannot be determined 
(e) None of these 
[Allahabad Bank PO, 2007] 
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6. 


10. 


11. 


12. 


The circumference of a circular plot is 396 m. What 
18 the area of the circular plot? 


(а) 9856 т? (b) 18634 m? 
(c) 12474 m? (d) 9446 m? 
(e) None of these 
[LIC ADO, 2007] 


. A triangle's perimeter is 25 cm. Which of the 


following may be true or is a possibility? 


(A) The sides are 7 cm, 7 cm and 11 cm. 
(B)It is an equilateral triangle. 
(C) The value of the sides can be in integer only. 


(a) Only A (b) Only A and B 
(c) Only C (d) Only B and C 
(e) Only B 


ПОВ PO, 2006] 


. The area of a rectangle is 12 m? and its length is 


3 times its breadth. What is the perimeter of the 
rectangle? 
(a) 18 ш 
(c) 14 m 
(e) None of these 


(b) 24 m 
(d) Cannot be determined 


[IOB PO, 2006] 


. The magnitude of the area of a circle is 7 times that 


of its circumference. What 18 the circumference (in 

units) of the circle? 

(a) 616 

(c) 88 

(e) None of these 
[Central Bank of India PO, 2006] 


(b) 132 
(d) Cannot be determined 


Perimeter of a rectangular field is 160 m and the 
difference between its adjacent sides is 48 m. The 
side of a square field, having the same area as that 
of the rectangle, is: 


(a) 32 metres 
(c) 4 metres 


(b) 8 metres 
(d) 16 metres 
[SSC (GL) Prel, 2005] 


The ratio of the area of a square to that of the square 
drawn on its diagonal 18: 
(a) 1:1 (b) 1:2 
(c) 1:3 (d) 1:4 
[SSC (GL) Prel, 2005] 


If the length and breadth of a rectanlge are in the 
ratio 3:2 and its perimeter is 20 cm, then the area 
of the rectangle (in cm?) is: 


(a) 24 (b) 48 
(c) 72 (d) 96 
[SSC (GL) Prel, 2005] 


13. 


14. 


15. 


16. 


The areas of a square and a rectangle are equal. The 
length of the rectangle is greater than the length of 
the side of the square by 5 cm and the breadth is 
less than the length of the side of the square by 3 
cm. The perimeter of the rectangle is: 
(a) 17 cm (b) 26 cm 
(c) 30 cm (d) 34 cm 
[SSC (GL) Prel, 2005] 
The area of a square of each side 8 cm 18 equal 
to the area of a rectangle. Which of the following 
statements about the rectangle is/are correct? 
(1) The length of the rectangle is 16 times of the 
breadth. 
(2) The length of the rectangle is 32 times of the 
breadth. 


1 
(3) The breadth of the rectangle 18 6 of the length. 


1 
(4) The breadth of the rectangle 18 9 of the length. 


(a) Only (1) and (2) 
(c) Either (1) or (2) 
(e) None of these 


(b) Only (3) and (4) 
(d) Either (3) or (4) 


[SBI PO, 2005] 


In the given figure ABC is an equilateral triangle 
which is inscribed in a circle of radius r. Which one 
of the following 18 the area of the triangle? 





(а) (r— DE)" (r+ DEY 
(b) (r -DEY (r+ DE) 
(с) (r- DE)" (r+ DE)? 
(9) (r+ DE)" (r - DE)” 
[SBI PO, 2005] 


The radius of a circle 1s 2096 more than the height of 
a right angled triangle. The base of the right angled 
triangle is 36 cm. If the area of the right angled 
triangle 1s equal to the area of the circle, then what 
Is the approximate area of the circle? 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


(а) 72 cm? (b) 144 cm? 
(c) 216 cm? (d) 128 cm* 
(e) Cannot be determined 
[SBI PO, 2005] 

In two triangles, the ratio of the areas 1s 4:3 and that 
of their heights is 3:4. Find the ratio of their bases. 
(a) 16:9 (b) 9:16 
(c) 9:12 (d) 16:12 

[SSC (GL) Prel. Examination, 2002] 
The diagonals of a rhombus are 24 cm and 10 cm. 
The perimeter of the rhombus (in cm) is: 
(a) 68 (b) 65 
(c) 54 (d) 52 

[SSC (GL) Prel. Examination, 2002] 
Find the length of the longest rod that can be placed 
in a hall of 10 m length, 6 m breadth and 4 m height. 


(a) 24/38 m (b) 44/38 m 
(c) 2 /19 m (d) 19 m 


[SSC (GL) Prel. Examination, 2002] 


If a wire 18 bent into the shape of a square, the area 
of the square is 81 cm?. When the wire is bent into 
a semi-circular shape, the area of the semi-circle 


(axing д = 2) is: 


(a) 154 cm? 
(c) 44 cm? 


(b) 77 cm? 
(d) 22 cm? 
[SSC (GL) Prel. Examination, 2002] 


The perimeters of two squares are 24 cm and 32 
cm. The perimeter (in cm) of a third square which 
is equal in area to the sum of the areas of the first 
and second squares is: 
(a) 45 
(c) 32 


(b) 40 

(d) 48 
[SSC (GL) Prel. Examination, 2002] 
The length ofa rectangular garden is 12 m and its breadth 
18 5 m. Find the length of the diagonal of a square 
garden having the same area as that of the rectangular 


garden. 
(a) 2430 m (b) 413 m 
(c) 13 m (d) 8-/15 m 


[SSC (GL) Prel. Examination, 2002] 


The base of a triangle is 15 cm and height is 12 cm. 
The height of another triangle of double the area 
having base 20 cm is: 
(a) 9 cm 
(c) 8 cm 


(b) 18 cm 
(d) 12.5 cm 
[SSC (GL) Prel. Examination, 2002] 
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30. 
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The diagonals of a rhombus are 32 cm and 24 cm, 
respectively. The perimeter of the rhombus is: 
(a) 80 cm (b) 72 cm 
(c) 68 cm (d) 86 cm 
[SSC (GL) Prel. Examination, 2002] 


A wire when bent in the form of a square encloses 
an area of 484 cm?. What will be the enclosed area, 
when the same wire is bent into the form of a circle? 


take T= 2| 
7 


(а) 462 ст? 
(c) 616 cm? 


(b) 539 сш? 
(4) 693 сш? 
[SSC (GL) Prel. Examination, 2002] 


The perimeter of a square is 48 cm. The area of a 
rectangle is 4 cm? less than the area of the square. 
If the length of the rectangle is 14 cm, then its 
perimeter is: 


(a) 24 cm 
(c) 50 cm 


(b) 48 cm 
(d) 54 cm 
[SSC (GL) Prel. Examination, 2002] 


The side and one of the diagonals of a rhombus 
are 13 cm and 24 cm, respectively. The area of the 
rhombus (in cm?) is: 
(a) 156 
(c) 120 


(b) 240 
(d) 130 
[SSC (GL) Prel. Examination, 2002] 


A circular wire of radius 21 cm is cut and bent in 
the form of a rectangle whose sides are in the ratio 


22 
of 6:5. Assuming Л = =, the area enclosed by the 


rectangle 1s: 
(а) 540 cm? (b) 1080 cm? 
(c) 2160 cm? (d) 4320 ст? 

[SSC (GL) Prel. Examination, 2002] 
The area (in m?) of the square which has the same 
perimeter as of a rectangle whose length is 48 m 
and is 3 times its breadth, is: 
(a) 1000 (b) 1024 
(c) 1600 (d) 1042 

[SSC (GL) Prel. Examination, 2002] 
The area of an equilateral triangle is 400 V3 т>. Its 
perimeter is: 
(а) 120 т 
(с) 90 m 


(0) 150 ш 
(4) 135 ш 
[SSC (GL) Prel. Examination, 2003] 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


A took 15 seconds to cross a rectangular field diagonally 
walking at the rate of 52 m/min and B took the same 
time to cross the same field along its sides walking at 
the rate of 68 m/min. The area of the field is: 


(a) 30 т? (b) 40 m? 
(c) 50 m? (d) 60 m? 

[SSC (GL) Prel. Examination, 2003] 
Diameter of a wheel is 3 m. The wheel revolves 28 


times in a minute. To cover 5,280 Km distance, the 


22 
wheel will take (ate п = 2| : 


(а) 10 minute (b) 20 minute 
(c) 30 minute (d) 40 minute 

[SSC (GL) Prel. Examination, 2003] 
The sides of a triangle are 3 cm, 4 cm and 5 cm. 


The area (in cm?) of the triangle formed by joining 
the mid-points of this triangle 16: 


(a) 6 (b) 3 
3 3 
с) = d) — 
(9e; 
[SSC (GL) Prel. Examination, 2003] 
From a point in the interior of an equilateral triangle 


the perpendicular distance of the sides are 3 cm, 2 
43 cm respectively and 5 V3 cm. The perimeter (in 
cm) of the triangle is: 
(a) 64 
(c) 48 


(b) 32 

(d) 24 
[SSC (GL) Prel. Examination, 2003] 
Find the diameter of a wheel that makes 113 


22 
revolutions to go 2 Km 26 decametres take п = 2) 


42 5e 
(a) 4; m (b) 6— m 


4 8 
12— d) 12: 
ты ag 


[SSC (GL) Prel. Examination, 2003] 


The difference of the areas of two squares drawn 
on 2 line segments of different lengths is 32 cm’. 
Find the length of the greater line segment, 1f one 
18 longer than the other by 2 cm. 


(a) 7 cm (b) 9 cm 
(c) 11 ст (d) 16 cm 

[SSC (GL) Prel. Examination, 2003] 
The perimeters of two squares are 40 cm and 32 cm. 


The perimeter of a third square whose area 15, equal to 
the difference of the areas of the first two squares 15: 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


(a) 24 cm 
(c) 40 cm 


(b) 42 cm 

(d) 20 cm 
[SSC (GL) Prel. Examination, 2003] 
The perimeter of a rhombus is 40 cm. If the length 
of one of its diagonals be 12 cm, the length of the 
other diagonal is: 
(a) 14 cm 
(c) 16 cm 


(b) 15 ст 
(4) 12 ст 
[SSC (GL) Prel. Examination, 2003] 


Three circles of radius 3.5 cm each are placed in 
such a way that each touches the other. The area of 
the portion enclosed by the circles 18: 


(а) 1.975 cm? (b) 1.967 cm? 
(c) 19.67 cm? (d) 21.21 cm? 
[SSC (GL) Prel. Examination, 2003] 


Four equal-sized maximum circular plates are cut 
off from a square paper sheet of area 784 cm’. The 
circumference of each plate 1s: 
(a) 22 cm (b) 44 cm 
(c) 66 cm (d) 88 cm 

[SSC (GL) Prel. Examination, 2003] 


The area of a right-angled triangle 18 Ё of the area 


of a rectangle. The base of the triangle is 80 per cent 
of the breadth of the rectangle. If the perimeter of the 
rectangle is 200 cm, what is the height of the triangle? 
(a) 20 cm (b) 30 cm 
(c) 15 cm (d) Data inadequate 
(e) None of these 

[BSRB Chennai PO, 2000] 


When the length of a rectangular plot is increased 

by 4 times, its perimeter becomes 480 metres and 

area 12800 m?. What was its original length (in m)? 

(a) 160 (b) 40 

(c) 20 (d) Cannot be determined 
[BSRB Bhopal PO, 2000] 


Four sheets of 50 cm x 5 cm are to be arranged 
in such a manner that a square could be formed. 
What will be the area of inner part of the square so 
formed? 


(а) 2000 cm? 


(c) 1800 cm? 
(e) None of these 


(b) 1600 cm? 
(d) 2500 em? 


[BSRB Bangalore PO, 2000] 


In order to fence a square Manish fixed 48 poles. If 
the distance between 2 poles is 5 m, then what will 
be the area of the square so formed? 


45, 


46. 


47. 


48. 


49. 


50. 


(а) Cannot be determined 
(b) 3025 em? 
(c) 2500 em? 
(4) 3025 сш? 
(e) None of these 
[BSRB Bangalore PO, 2000] 


What will be the area of semicircle of 14 m diameter? 


(a) 154 m? (b) 77 m? 
(c) 308 m? (d) 22 m? 
(e) None of these 
[NABARD Asst. Manager 
Examination, 2002] 


The area of a rectangular field is 460 п’. If the 
length is 15 per cent more than the breadth, what 
18 the breadth of the rectangular field? 
(а) 15 m (b) 26 m 
(c) 34.5 m (d) Cannot be determined 
(e) None of these 

[Canara Bank PO, 2003] 


The breadth of a rectangular hall 18 : of its length. 


If the area of the hall is 2400 m?, what is the length 
in m? 


(a) 120 

(c) 60 

(e) None of these 
[IBPS JR Executive Examination, 2002] 


(b) 80 
(d) 40 


The front wheels of a wagon are 2z feet in 
circumference and the back wheels are 3z feet in 
circumference. When the front wheels have made 10 
more revolutions than the back wheels, how many 
feet has the wagon travelled? 

(a) 30 x (b) 90 л 

(c) 60 л (d) 150 л 


If the area of a circle is 9л, then which of the 
following 1s (are) true? 

I. The radius is 3 

IL. The diameter is 6 

III. The circumference is бл 

(a) I only (b) I and II only 

(c) 1, II and III (d) III only 


The circle with center O has a radius of 4 (See figure 
in the solution). If the area of the shaded region is 
14л, then what 18 the value of x? 

(a) 90 (b) 60 

(c) 55 (d) 45 


51. 


52. 


53. 


54. 
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56. 
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If the radius of a circle is increased by 8%, then the 
area of the circle is increased by: 

(а) 16.64% (0) 12.36% 

(c) 6% (4) 3.6% 

The perimeter of a square is equal to twice the 
perimeter of a rectangle of length 8 cm and breadth 
7 cm. What 1s the circumference of a semicircle 
whose diameter is equal to the side of the square? 
(Rounded off to the two decimal place) 


(a) 38.57 cm (b) 23.57 cm 
(c) 42.46 cm (d) 47.47 cm 

[Punjab and Sindh Bank PO, 2010] 
The area of a square is 1024 cm’. What is the ratio 
between the length and the breadth of a rectangle 


whose length is twice the side of the square and 
breadth is 12 cm less than the side of the square? 


(a) 5:18 (b) 16:7 
(c) 14:5 (d) None of these 

[CBI (PO), 2010] 
The length of a rectangular floor is twice its breadth. 


If 3256 is required to paint the floor at the rate of 
32 рег m°, then what would be the length of floor? 
(а) 16 m (0) 8m 
(c) 21 m (d) 32 m 

[Corporation Bank PO, 2009] 


A number when subtracted by : of itself gives the 


same value as the sum of all the angle of a triangle. 
What is the number? 


(a) 224 (b) 210 
(c) 140 (d) 350 

[Corporation Bank PO, 2009] 
What would be the cost of laying a carpet on a floor 


which has its length and breadth in the respective 

ratio of 32:21 and where its perimeter is 212 feet, 1f 

the cost per square foot of laying the carpet is 32.5? 

(a) 36720 (b) 35420 

(c) 27390 (d) Cannot be determined 
[Rajasthan Grameen Bank PO, 2011] 

The circumference of 2 circles is 83 m and 220 m, 

respectively. What is the difference between the area 

of the larger circle and the smaller circle? 

(а) 3422 m? (b) 3242 m? 

(c) 3244 m? (d) None of these 

[Corporation Bank PO, 2011] 
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58. 


59. 


60. 


61. 


62. 


63. 


What is the area of the following figure? 





< 53 cm »- 
балин 


(b) 1940 cm? 
(d) Cannot be determined 


(а) 2504 cm? 
(c) 2100 em? 


The length of a rectangle 18 twice the diameter of a 

circle. The circumference of the circle is equal to the 

area of a square of side 22 cm. What is the breadth 

of the rectangle if its perimeter 1$ 668 cm? 

(a) 24 cm (b) 26 cm 

(c) 52 cm (d) Cannot be determined 
[Union Bank of India PO, 2011] 


Cost of fencing a circular plot at the rate of X15 per m 
15 33300. What will be the cost of flooring that plot 
at the rate of $100 рег m”? 


(a) 3385000 (b) 3220000 
(c) 28350000 (d) Cannot be determined 
[United Bank of India PO, 2009] 


An order was placed for supply of carpet of breadth 
3 m, the length of carpet was 1.44 times of breadth. 
Subsequently the breadth and length were increased 
by 2596 and 40%, respectively. At the rate of $45 
per m?, what would be the increase in the cost of 
the carpet? 


(а) €1002.6 
(с) 5437.4 


(b) 5398.8 
(d) 5583.2 
[IOB PO, 2009] 


The area of a square is 196 cm?. whose side is half 
the radius of a circle. The circumference of the circle 
18 equal to breadth of a rectangle, if perimeter of 
the rectangle is 712 cm. What is the length of the 
rectangle? 


(а) 196 cm? 
(c) 180 сш? 


(b) 186 cm? 
(4) 190 сп? 

[OBC PO, 2010] 
ABCD is a trapezium with AD and BC parallel sides. 


E 18 a point on BC. The ratio of the area of ABCD 
to that of AED 18: 


AD BE 

BC EC 

AD + BE AD + BC 
(с) oio (i) See 

AD+CE AD 


[SSC, 2014] 


64. 


65. 


66. 


67. 


68. 


69. 


In an equilateral triangle of side 24 cm, a circle is 
inscribed touching its sides. The area of the remaining 


portion of the triangle is (45 - 1.732}: 


(a) 98.55 cm? (b) 100 cm? 
(c) 101 cm? (d) 95 cm? 

[SSC, 2014] 
Perimeter of a rhombus is 2p units and sum of length 


of diagonals is m units, then area of the rhombus is: 
1, Е 

(а) д р sq units 
1 5 : 

(9) qm sq units 


1 : 
c) (т? — р?) sq units 
4 


(d) л — m^) sq units 


[SSC, 2014] 


Two sides of a plot measuring 32 m and 24 m and 
the angle between them is a perfect right angle. The 
other two sides measure 25 m each and the other 
three angles are not right angles. The area of the 
plot in т? is: 
(a) 768 

(c) 696.5 


(b) 534 
(d) 684 

[SSC, 2014] 
A is the centre of circle whose radius is 8 and B 18 
the centre of a circle whose diameter is 8. If these 
two circles touch externally, then the area of the 
circle with diameter AB is: 
(a) 36 л (b) 64 x 
(c) 144 л (d) 256 л 

[SSC, 2014] 

A lawn is in the form of a rectangle having its 
breadth and length in the ratio 3:4. The area of the 


lawn is 5 hectare. The breadth of the lawn is: 


(a) 25 metres 
(c) 75 metres 


(b) 50 metres 
(d) 100 metres 

[SSC, 2013] 
The area of a rectangle is thrice that of a square. 
The length of the rectangle is 20 cm and the breadth 


of the rectangle 18 3 times that of the side of the 
2 


square. The side of the square (in cm) is: 
(a) 10 (b) 20 
(c) 30 (d) 60 
[SSC, 2013] 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


The diagonals of a rhombus are 12 cm and 16 cm. 
The length of one side is: 


(a) 8 cm (b) 6 cm 
(c) 10 cm (d) 12 cm 

[SSC, 2013] 
The diameter of a circular wheel is 7 m. How many 
revolutions will it make in travelling 22 Km? 
(a) 100 (b) 400 
(c) 500 (d) 1000 

[SSC, 2013] 
The area of an equilateral triangle is 94/3 пр. The 
length (in m) of the median is: 
(а) 243 (b) 343 
(c) 342 (d) 242 


[SSC, 2013] 


How many tiles, each 4 decimetres square, will be 
required to cover the floor of a room 8 m long and 
6 m broad? 
(a) 200 
(c) 280 


(b) 260 
(d) 300 

[SSC, 2013] 
The area of the circumcircle of an equilateral triangle 
is Зл cm’. The perimeter of the triangle is: 
(a) 343 cm (b) 9 cm 
(c) 18 cm (d) 3 cm 

[SSC Assistant Grade III, 2013] 

In ДАВС, ZA = 90? and ADLBC where D lies on 
ВС. If BC = 8 сш, AC = 6 cm, then AABC:AACD 
18: 
(а) 4:3 
(с) 16:9 


(b) 25:16 
(4) 25:9 
[SSC Assistant Grade Ш, 2013] 


The sides of a triangle are in the ratio Tus and 
its perimeter is 91 cm. The difference of the length 
of the longest side and that of the shortest side 1s: 
(a) 19 (b) 20 
(c) 28 (d) 21 

[SSC Assistant Grade III, 2013] 


The perimeter of an isosceles right-angled triangle 
18 2p cm. Its area is: 


(а) (3+2V2)p cm? 
(b) 3-242) р? cm’ 
(c) 2-42)p cm? 
(d) (2-42)р сп? 
[SSC Assistant Grade III, 2013] 


78. 


79. 


80. 


81. 


82. 


83. 


84. 
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The ratio between the areas of two circles is 4:7. 
What will be the ratio of their radii? 
(а) 2:47 (b) 4:7 
(c) 16:49 (d) 4:7 
[SSC Assistant Grade III, 2013] 


The perimeter of a non-square rhombus is 20 cm. One 
of its diagonals is 8 cm. The area of the rhombus is: 
(а) 28 cm? (b) 20 cm? 
(c) 22 cm? (d) 24 cm? 

[SSC Assistant Grade III, 2013] 


The sides of a triangle are 50 cm, 78 cm and 112 
cm. The smallest altitude is: 


(a) 20 cm (b) 30 cm 
(c) 40 cm (d) 50 cm 

[SSC Assistant Grade III, 2012] 
In a triangle ABC, AB + BC = 12 cm, BC + CA =14 


cm and СА + AB = 18 cm. Find the radius of the 
circle (in cm) which has the same perimeter as the 
triangle. 


5 7 
(а) 2 (b) 5 


NIO N 


11 
(c) юу 


[5$С, 2012] 


A playground 18 in the shape of a rectangle. А sum 
of 31,000 was spent to make the ground usable at the 
rate of 25 paisa рег m’. The breadth of the ground 
is 50 m. If the length of the ground is increased by 
20 m, what will be the expenditure in rupees at the 
same rate рег m”? 


(a) 1,250 
(c) 1,500 


(b) 1,000 
(d) 2,250 

[SSC, 2012] 
The lengths of three medians of a triangle are 9 cm, 
12 cm and 15 cm. The area (in cm?) of the triangle 
is: 
(a) 24 
(c) 48 


(b) 72 
(d) 144 

[SSC, 2012] 
A circle and a rectangle have the same perimeter. 
The sides of the rectangle are 18 cm and 26 cm. 


The area of the circle is тас л = 2 


(a) 125 cm? 
(c) 550 cm? 


(b) 230 cm? 
(4) 616 cm? 
[SSC, 2012] 
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85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


The area of a circle is increased by 22 сш? when 
its radius is increased by 1 cm. The original radius 
of the circle is: 
(a) 3 cm 
(c) 7 cm 


(b) 5 cm 
(d) 9 cm 

[SSC, 2012] 
The sum of all interior angles of a regular polygon is 
twice the sum of all its exterior angles. The number 
of sides of the polygon is: 
(a) 10 (b) 8 
(c) 12 (d) 6 

[SSC, 2012] 

If the diagonals of a rhombus are 8 and 6, then the 
square of its size is: 
(a) 25 
(c) 64 


(b) 55 
(d) 36 

[SSC, 2012] 
The area of the square inscribed in a circle of radius 
8 cm is: 
(а) 256 cm? 
(c) 128 ст” 


(b) 250 cm? 
(d) 125 cm? 

[SSC, 2012] 
A square is of area 200 m’. A new square is formed 
in such а way that the length of its diagonal is /2 
times of the diagonal of the given square. Then the 
area of the new square formed is: 


(a) 200-/2 m? (b) 4004/2 m? 
(c) 400 m? (d) 800 m? 

[SSC, 2011] 
The sides of a right-angled triangle forming right 
angle are in the ratio 5:12. If the area of the triangle 
is 270 cm’, then the length of the hypotenuse is: 
(a) 39 cm (b) 42 cm 
(c) 45 ст (d) 51 cm 

[SSC, 2010] 
If the measures of a diagonal and the area of a 
rectangle are 25 cm and 168 cm” respectively, what 
18 the length of the rectangle? 
(a) 31 cm (b) 24 cm 
(c) 17 ст (d) 27 cm 

[SSC, 2010] 
A General, while arranging his men, who were 6000 
in number, in the form of a square, found that there 
were 71 men leftover. How many were arranged in 
each row? 
(a) 73 
(c) 87 


(b) 77 
(d) 93 
[SSC, 2010] 


93. 


94. 


95. 


96. 


97. 


98. 


If the length of a rectangle is increased by 10% and 
its breadth is decreased by 1096, then its area: 
(a) decreases by 196 
(b) increases by 196 
(c) decreases by 296 
(d) remains unchanged 
[SSC, 2010] 


If the length of a rectangle is increased in the ratio 
6:7 and its breadth is diminished in the ratio 5:4 
then its area will be diminished in the ratio: 
(a) 17:16 (b) 15:14 
(c) 9:8 (d) 8:7 

[SSC, 2010] 


3 horses are tethered at 3 corners of a triangular 
plot of land having sides 20 m, 30 m and 40 m 
each with a rope of length 7 m. The area (in m?) 
of the region of this plot, which can be grazed by 
the horses, is: 


[Us T= 2) 
7 


(а) E (b) 75 


(c) 77 (d) 80 
[SSC, 2010] 


A wire, when bent in the form of a square, encloses 
a region of area 121 cm?. If the same wire is bent 
into the form of a circle, then the area of the circle 
18: 


[Us T= 2) 
7 


(а) 150 cm? 
(с) 154 cm? 


(b) 152 cm? 
(d) 159 cm? 

[SSC, 2010] 
The ratio of the area of a sector of a circle to the 


area of the circle is 1:4. If the area of the circle is 
154 cm’, the perimeter of the sector is: 


(a) 20 cm (b) 25 ст 
(c) 36 cm (d) 40 cm 

[SSC, 2010] 
The sum of the areas of the 10 squares, the lengths of 


whose sides are 20 cm, 21 cm, ..., 29 cm respectively 
18: 

(а) 6085 cm? 
(c) 2470 em? 


(b) 8555 em? 
(d) 11025 cm? 
[SSC, 2010] 


99. 


100. 


101. 


102. 


103. 


Directions (О. 99-100): Study the following diagram 
to answer the questions. 


E 





If the diameter of each circle is 14 cm and DC = 
CE, the area of ABDE 18: 
(a) 784 cm? (b) 748 cm? 
(c) 874 cm* (d) 441 cm? 
(e) None of these 
[IBPS PO/MT, 2013] 


The area of the shaded region of square ABCD is: 
(а) 186 cm? (b) 168 cm? 
(c) 188 cm? (d) 441 ст? 


(e) None of these 
[IBPS PO/MT, 2013] 


The area of a square is 1444 square metres. The 


breadth of a rectangle is 2 the side of the square 


and the length of the rectangle is thrice its breadth. 
What is the difference between the area of the square 
and the area of the rectangle? 


(a) 1152.38 m? (b) 1169.33 т? 
(c) 1181.21 m? (d) 1173.25 т? 
(e) None of these 
[IBPS PO/MT, 2012] 


If the length of a rectangular field 1s increased by 

20% and the breadth is reduced by 20%, the area 

of the rectangle will be 192 m?. What is the area of 

the original rectangle? 

(a) 184 т? 

(с) 204 т? 

(e) None of these 
[SBI Associates Banks PO, 2011] 


(b) 196 m? 
(d) 225 m? 


Inside a square plot, a circular garden 1s developed 
which exactly fits in the square plot and the diameter 
of the garden is equal to the side of the square plot 
which is 28 m. What is the area of the space left 
out in the square plot after developing the garden? 
(а) 98 m? (b) 146 т? 
(с) 84 m? (d) 168 m? 
(e) None of these 

[SBI Associates Banks PO, 2011] 


104. 


105. 


106. 


107. 


108. 
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What is the cost of flooring a rectangular hall? 


Statements: 
I. The length of the rectangle is 6 meters. 
II. The breadth of the rectangle is 2/3 of its length. 
III. The cost of flooring the area of 100 cm? is $45. 
(a) Only I and III 
(b) Only II and III 
(c) АПТ, Папа Ш 
(d) Question cannot be answered even with data in 
all three statements. 
(e) None of these 
[SBI Associates Banks PO, 2011] 


The length of a rectangle is 3/5 of the side of a 
square. The radius of a circle 1s equal to side of the 
square. The circumference of the circle is 132 cm. 
What is the area of the rectangle if the breadth of 
the rectangle is 8 cm? 


(a) 112.4 cm? 
(c) 100.8 cm? 
(e) None of these 


(b) 104.2 cm? 
(d) Cannot be determined 


ПОВ PO, 2011] 


The smallest side of a right-angled triangle is 8 cm 
less than the side of a square of perimeter 56 cm. 
The second largest side of the right-angled triangle 
is 4 cm less than the length of the rectangle of area 
96 cm? and breadth 8 cm. What is the largest side 
of the right-angled triangle? 
(a) 20 cm (b) 12 cm 
(c) 10 cm (d) 15 cm 
(е) None of these 

[IOB PO, 2011] 


The sum of the circumference of a circle and the 
perimeter of a square is equal to 272 cm. The diameter 
of the circleis 56 cm. What is the sum of the areas 
of the circle and the square? 
(a) 2464 cm? (b) 2644 cm? 
(c) 3040 cm? (d) Cannot be determined 
(е) None of these 

[Allahabad Bank PO, 2011] 


The largest and the second largest angles of a triangle 
are in the ratio of 4: 3. The smallest angle is half 
the largest angle. What is the difference between the 
smallest and the largest angles of the triangle? 
(a) 30° (b) 60° 
(c) 40° (d) 20° 
(е) None of these 

[Allahabad Bank PO, 2011] 
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109. 


110. 


111. 


112 


113. 


The ratio of the 3 angles of a quadrilateral 1s 13:9:5. 
The value of the 4 angle of the quadrilateral 18 36°. 
What 1s the difference between the largest and the 
second smallest angles of the quadrilateral? 
(a) 104? (b) 108? 
(c) 72? (d) 96° 
(e) None of these 

[Allahabad Bank PO, 2011] 


The circumference of two circles 1s 88 metres and 220 
metres respectively. What is the difference between 
the area of the larger circle and that of the smaller 
circle? 
(a) 3422 т? 
(b) 3242 m? 
(c) 3244 т? 
(d) 3424 m? 
(e) None of these 

[Corporation Bank PO, 2011] 


The angles of a quadrilateral are in the ratio of 

2:4:7:5. The smallest angle of the quadrilateral is 

equal to the smallest angle of a triangle. One of the 

angles of the triangle is twice the smallest angle of 

the triangle. What 18 the second largest angle of the 

triangle? 

(a) 80? 

(c) 120? 

(e) None of these 
[Central Bank of India PO, 2010] 


The area of a square is 1024 cm?. What is the ratio 
of the length to the breadth of a rectangle whose 
length is twice the side of the square and breadth 
is 12 cm less than the side of this square? 
(a) 5:18 (b) 16:7 
(c) 14:5 (d) 32:5 
(e) None of these 

[Central Bank of India PO, 2010] 
The perimeter of a square is equal to twice the 
perimeter of a rectangle whose dimensions are: length 
8 cm and breadth 7 cm. What is the circumference 
of a semicircle whose diameter 18 equal to the side 
of the square? 
(Rounded off of the decimal place) 
(a) 38.57 cm 
(b) 23.57 cm 
(c) 42.46 cm 
(d) 47.47 cm 
(e) None of these 

[Punjab and Sind Bank PO, 2010] 


(b) 60° 
(d) Cannot be determined 


114. 


115. 


116. 


117. 


118. 


The circumferences of two circles are 132 metres 
and 176 metres respectively. What is the difference 
between the area of the larger circle and that of the 
smaller circle? 
(a) 1048 m? 
(b) 1076 m? 
(с) 1078 m? 
(d) 1090 m? 
(e) None of these 

[Indian Bank PO, 2010] 


If the perimeter of a square 18 equal to the radius of 
a circle whose area is 39424 cm’, what is the area 
of the square? 
(a) 1225 cm? 
(b) 441 cm? 
(c) 784 сш? 
(d) Cannot be determined 
(e) None of these 
[IDBI Bank PO, 2009] 


What would be the cost of building a fence around 
a square plot with area equal to 361 sq.ft., if the 
price per foot of building the fence 18 $62? 
(а) 34026 (b) 34712 
(c) 33948 (d) Cannot be determined 
(e) None of these 

[OBC PO, 2009] 


The length of a rectangular floor is twice its breadth. 
If 3256 is required to paint the floor at the rate of 
32 per square metre, then what would be the length 
of floor? 

(a) 16 metres 
(c) 12 metres 
(e) 20 metres 


(b) 8 metres 
(d) 32 metres 


[Corporation Bank PO, 2009] 


What is the area of a given right-angled triangle? 


I. The length of the hypotenuse is 5 cm. 

II. The perimeter of the triangle is four times that 
of itsbase. 

III. Oneof the angles of the triangle 18 60°. 


(a) Only II (b) Only III 
(c) Either II or III (d) Both I and III 


(e) Question cannot be answered even with the 
information in all three statements 


[IBPS PO/MT, 2013] 
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EXPLANATORY ANSWERS 


Exercise- | 


1. (с) Let, a = 15 m, b = 16 m, c = 17 m. 
a+b+c 15-16-17 _ TEA 


2 2 1 
x x 6 x 2.5 = 7.5 m’. 


. Area = 5 (base x height) 





Then, s= 





. Area = Js — а)(5 = 5) ($ = c) 
3. (b) Each side = 12 cm 





= 4024(24-15)24-16)(24-17) 





Then, s = Eee = 18. 
= \/24х9х8х7 2 
= 412096 224401 пл”. Area = 41808-12)18-12)18-12) 
2. (a) Height of the triangle = \/(6.5)? – 6? = J418x6x6x6 => x 12 х height 
= 442.25 —36 | 3645 
= 4625 -25m or, height = —— =6y3 cm. 
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4. (b) Let, the length of equal sides be x. 
х+х + 64 


2 
Area = 1600 m?. 


Then, 5 = =x + 32; 





= \/(х +32)(х +32— х)(х + 32 х)(х +32 64) 
= 4(х--32)х32х32х(х-32) 


or, 1600 = 324/52 322 

=> vx -37 = 50 

or, x? = 322 + 50? = 1024 + 2500 = 3524. 
х = 59.36 m. 

20+21+29 70 
2 2 


Агеа = 355 — 20)(25 - 21)(35 – 29) 
= 435x15x14x6 
= [52 x T x33 x 2? 
=5х7х3 х2 = 210 m’. 
6. (a) We have, a + b + 20 = 2 х 24 








= 35 m. 





5. (c) Here, 5 = 








а+ р = 28 
А 
а 20=с 
В b C 
By Pythagores Theorem, a? + b? = 400 
(а + by = 28 
2 72,22 e 
"E: е +B?) 28-400 _ 19, 


a — b = d(a- by -4ab 
= 4784—4x192 = 4 
Solving (1) and (2), we get 
а = 16 cm and b = 12 cm. 
7. (b) The sides of the triangle are 





Жэ ee а cy ee 
12 12 
5 

c= — X36=15cm 
12 


a+b+c 36 
2 2 


Area = 4/5(5 — а)(5 - b)(s —c) 
41808-9)18-12)18-15) 
V18x9x6x3 

V9? x2?x3? =9x2x3=54 си 


= 18 cm 

















8. (c) We have, 2s = 50 + 78 + 112 = 240 
s = 120. 





Area = J120(120 —50)(120 —78)(120 -112) 


V120x 70x 42x8 


- 42 х5х3х7х5х2х2х7х3х2) 
=2*x5x3x7 = 1680 п? 








: x 112 x h = 1680, 
where Й is the length of perpendicular 
1680x 2 
h= = 30 m. 


112 
9. (а) Let, BC be the ladder. 


Then, BC = 412245 = 13 m. 





441) 





#30) 


С 
12m 
A 5m B 
10. (c) BC = (65) - (63) = 16 
CD = N(65) – (56)? = 33. 
Width of the street 
= 16 + 33 = 49 cm. 
А Е 
бу $ 
63 cm 9, e 56 cm 
B C D 


11. (c) Given: i Xxxxh= x? 


h = 2x. 


12. (c) Let, the base be 3x. 
Then, the height is 4x. 


Given: я х 3x x 4х = 150 > x = 5. 


Base = 3 5 = 15 m and height = 4 x 5 = 20 м. 


x 10000 


13. (c) Area of field = SS 


= 135000 п? 


Let, the height be x. 
Then, Базе = 3x. 


We have, ; X x X 3x = 135000 


=> x = 90000 or x = 300. 
Height = 300 m and base = 3 x 300 = 900 m. 
14. (c) Let, the original sides be a, b, c, then 


1 
s=—(at+tbte 
zí ) 








and area of the triangle = Js a)(s — Б)(5 —c) 
For the new triangle, the sides are 2a, 2b, 2c. 
Then, 5 = 5 04+ 28 +20) ca & bi c c 2s 


Area of new triangle 





JS(S – 2а)(5 - 2b)(S - 2c) 








= .[25(25 – 2а)(25 - 2b)2s — 2c) 
\/165(5 — a)(s — Б)(5 — c) 
= A s(s - а)(5 — (5 —c) 


= 4 x (area of original triangle). 
15. (a) The third side of the triangle 
= 324 - (85 + 154) = 85 m. 
a+b+c 324 


2 
Area of the triangle 


Vs(s — aXs — (5 — c) 
J162(162 — 85)(162 — 85)(162 —154) 


= 4162х77х77х8 = 2772 ш. 


The cost of ploughing the field 
= 2772 x 10 = 327720. 
16. (c) The area of the equilateral triangle 








Also, s = = 162. 

















= УЗ (side)? = УЗ x (2/3)? 
4 4 
2345 cm. 


х (side) 


ю|@ 


17. (a) Height of the equilateral triangle = 
3 : 
> 2.3 = z x (side) 


Side of the equilateral triangle = 4 cm. 
18. (b) 3 x (side) = 12 = side = 4 m. 


Area of equilateral triangle = Е (side 


B 


туха х 16 =4 В m. 
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19. (a) 3 x (side) = 24 => side = 8 cm. 
Height of the equilateral triangle 


v3 v3 


Pe x (side) = -> x 8 = 4/3 cm. 


20. (b) Let, x and (51 — x) be the other two sides of the 
triangle 
Then, x? + (51 – х)? = 39? 
=> х? + 2601 – 102x + x! = 1521 
_ 514V441 _ 51=21 
2 2 


The other two sides are 36 cm and 15 cm. 


= 36, 15. 





— 


21. (b) Given: a = >, 
Now, perimeter of isosceles triangle = 2a + b 


=> 306 =2х 





т + b or, b = 136. 


x 136 = 85. 





na 5 b= 5 
8 8 

b 
Area of isosceles triangle — qUAP -b 


Зе x (85)° - (136) 


34 x 102 = 3468 m’. 


22. (c) We have, hypotenuse = /за=8 = а= 8/42. 





: : 1 
Area of isosceles triangle = 54 


= = 16 cm’. 


23. (b) Let, the lateral side = 5х and the Базе = 4x. 
Then, 5х + 5х + 4х = 14 ә х= 1. 
The sides of the triangle are 5 cm, 5 cm and 4 cm. 


Area of the isosceles triangle 


= 2 Аа 8 
= = AG = = 4/84 = 2 4/21 ст. 


24. (с) Area = ./5(5 – а)(5 —Ь)(5—с) = А 








а-»-с . . 
and a, b, c are sides of the triangle. 





where 5 = 


When the sides are increased by 200%, the sides become 





3a, 3b and 3c. 
$us mL GL 23s 


33.36 


25. 


26. 


27. 


28. 


29. 


30. 


Chapter 33 





A, = Js -3aXs, - 3b)Gs, —3с) 





= \35.3(5 — a).3(s —b).3(s — c) 


= 94s(s—-ays-bYs-c) = 9A. 
Increase in area = 94 — A = 8A or, 800% 





(c) Let, the length of each of equal sides of the triangle 
be x m. 


Then, x? + х2 = (504/2)? = 5000. 
= 2x!25000 > x = 50. 
Perimeter of the triangle = 50 + 50 + 50 42 
= 100 + 50х 1.4146 = 170.73 ш. 
Cost of fencing = 3(170.73 х 3) = $512.19. 





(a) Area of isosceles triangle — 2 Jac? -p 


= 2 [4% ay = 05) =4х 12 = 48 cm? 


Given: Area of equilateral triangle = 48. 

> a8 (side = 48 

— Side of equilateral triangle = 10.5 cm. 

(c) Perimeter of a right-angled isosceles triangle 
- (NE +1) X hypotenuse 

=> 445 +4= (40 + 1) x hypotenuse 

= hypotenuse = 4 m. 

(a) Here, a = 60, b = 40 and d = 80 


_ atbht+d _ 60+40+80 
2 2 


Area of the parallelogram 
= 2,/s(s —a)(s — b)(s – d) 
2490(90 — 60)(90 — 40)(90 — 80) 





= 90. 








1 


24/90 х 30х 50х10 
600 15 m?. 


(c) Area of the parallelogram 
= 16 x 14 = 224 cm’. 


a+b+d 
2 
_ 65+119+156 
2 
Area of parallelogram 


= 2\/5(5 - as —b)(s - d) 
24170(170 — 65)(170 -119)(170 2156) 


= 24170x51x105x14 


(b) We have, s = 





= 170. 











31. 


32. 


33. 


34. 


35. 


36. 


= 2 x 3570 = 7140 m’. 
Cost of gravelling = 7140 x 10 = $71400. 


(a) The area of the parallelogram 
= 10х7 = 70 m’. 


(b) Area of the parallelogram = 8 x 4 = 32 m’. 


: А 32 
Distance between the shorter sides = 2 = 6.4 т. 
| 1 
(c) Area of quadrilateral = 22 р +P) 


=> 420- gd (08.12) 


d= 420x2 _ 28 m. 
30 





(a) Let, the base be x and altitude be 2x. 
Then, x х 2x = 72 > х? = 36 >x=6. 





(b) Let, the base be x. 
Area of the parallelogram = base x altitude 
=> 240=xx 12 

240 


x= — = 20cm. 
12 


(a) Area of quadrilateral ABCD 
= Area of AADC + Area of ДАВС, where, 


D 17m C 
10m 13 ш 
А 20 т В 
Area of A4BC 





= Js(s - AB)(s - BC)(s - d) 





АВ8-8С-4 20+13+21 
5 = j = 2 =27 





42707-20)27-13)27-21) 


427 х7х14х6 = 126 m’. 


Area of AADC 








= \/5(5 — ADYs - РС)(5 - d) 





AD+DC+d 10-17-21 
s= E = = 24 





4024(24-10)24-17)(24-21) 


424х14х7х3 = 84 m’. 


37. 


38. 


39. 


40. 


41. 


Here, the area of quadrilateral ABCD 
= 126 + 84 = 210 m’. 
(a) Since AC = 72 and BD = 30 
D С 

















А В 
ОВ = OD BO- 29 15 
2 2 
and, ОА = ОС ъа 36 
2 2 
АВ = ВС = CD = DA = 436 +15? 
= 41296 +225 
= 4/1521 = 39. 
Perimeter of the parallelogram = 4 х 39 
= 156 cm. 


(c) Area of the parallelogram 

— base x altitude 

> (-4)2(x-4)x(x-3) 
> х-4=х+4х-3х- 12 
=> х= 8. 

Area of the parallelogram 
=x — 4 = (8) – 4 = 60 sq units. 
(b) We have, 

d? +d, = 2(а? + Б?) 

= (16) +d, = 2(12? + 14?) 

= dj =2(144 + 196) - 256 = 424. 
Ф, = 4424 = 20.6 cm. 

(b) лу? = 154 т? 


7 
=> р? = — x 154 m° = 49 m? 
22 
r=7m 


22 х7 ш = 44 п. 





Perimeter = 2 x 


(a) If x be the side of the square and r be the radius of 
the circle, then, 





4х = 27r 
zr 
or, x = — 
2 
2-:2 
Now, лк = л? e or, 4:77 
=4:: — or, 14:11 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 
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(d) Let, the width of the rectangle be x m 

Then length 2 3x m 

Perimeter = 2(x + 3x) = 96 

=> 8x = 96 or, x = 12 

Area = 12 x 36 = 432 m’. 

(d) As the cow is tied at the corner of a rectangular field, 
it will graze the area of the field enclosed between the 
two sides of the rectangle. 


1 
= —(zxl4x14 
А ) 


= эга х 14 x 14 
4 7 
= 154 m’. 
(c) The distance covered by the wheel іп one minute 
_ 66х1000х100 
60 
The distance covered by the wheel in one revolution 


= 110000 cm 





= The circumference of the wheel 


22 70 
x 


=2mr=2 х = 220 cm 





Number of revolutions of the wheel 


_ 110000 
220 


(а) m8) + m6)’ = nr 
1? = 64 +36 
r= 10 
(c) Area of two paths = 2 x (65 + 50 — 2) = 226 m? 
Cost of construction = 226 x 17.25 
= 73898.50. 


= 500. 





(а) 55+) x40 = 2500 


=> 75 +х = 125 
=> х= 50 

The other parallel side = 50 m. 
© Let, the breadth be x, then length =х + 3 
Given: 2(x + x + 3) = x(x + 3) 
=> 4x-62x + 3x 
=> 4x+6=x + 3x 
> x-x-6-20 

_ ltvl+24 145 
2 2 

х= 3, 2 

Breadth = 3 cm. 
© Let, x, у be the sides of squares 
x! 9 02.29 
y И y 1 

The ratio of perimeters is 4х:4у 

















le. xy = 3:1. 
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50. (d) Let, x (in metres) be the width of the path 
Side of outer square = 30 + 2x 


Area of path = (30 + 2x)? – 30? 
(30 + 2x)? — 30? = 256 

=> 4x° + 12x - 256 = 0 

=> x + 30x – 64 = 0 

=> (x - 2)(х + 32) = 0 


х= 2 ("х < 0) 


51. (с) Additional grassy ground grazed 
п(23? - 12) шд 


| 

| 
х 
шә 
CA 
х 
= 
= 


= 1210 m’. 
52. (b) Required area enclosed 
14 x 14 — 4 x (area of a quadrant) 


22 90 
196 -4x — x 7 x 7 x — 2 
| 7 a ын 


1 


(196 — 154) cm? 
= 42 cm’. 


6000х100 
25 
Let, the length be 5x and breadth be 3x 


5x x 3x = 24000 


53. (c) Area = - 24000 m? 


x = 41600 = 40 
Length = 5 x 40 = 200 m, breadth = 3 x 40 
= 120 m. 


54. (c) Area of the carpet = I = 30 т? 


Area of the room = 30 m? 
Width 2 5 m 


Length = T =6m. 


55. 


56. 


57. 


58. 


59. 


60. 


62. 


(a) Area of the rectangular field 


= 28009 = 8 hectares 
3500 


2x x x = 80000 

. x = 440000 = 200 
Breadth = 200 m 

Length = 400 m 

Perimeter = 2(400 + 200) = 1200 m 
Cost of fencing = 1200 x 5 = $6000. 


(a) Let, the length and breadth be 6x and 5x m respectively. 
Then 


6x x 5х = 27000 or 30x? = 27000 
= x° = 900 or x = 30 
Hence, length of the field = 180 m and width = 150 m. 


Ї | 
(c) Area of sector = 5 xarc length x radius | сп? 


1 
= |—х3.5х5 2 
E | an 


= 8.75 cm’. 


(c) Area of the plot = 150 x 3 = 450 m? 
If the length of the plot be x m then breadth 


= —ш 
2 
хх X = 450 
2 
ог, х? = 900 


or, x = 30 т. 
(b) Perimeter of circle = 2 x Е х 7 
= 44 ст 
Perimeter of half circle = 22 cm 
The length of the wire = 22 + 14 = 36 cm. 
(b) 27А - 27r = 66 





2n(R — ғ) = 66 

2x 2 х(8-0)-66 

or, Ё-г-66х мн = 10.5 m. 
22.27, 2 


. (a) One side of the square = 4/50 = 5/2 


Length of diagonal = 5 4/2 х 4/2 = 10 
Radius of circle = 5 

Area of the circle = 257 units. 
(c) Area of remaining portion 
— Area of rectangle — Area of circle 
-4x2-mx(1y-(8- л) cm. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


(b) r = 22? +19? +8? cm Ti: 


= 4484-361-64 cm 


= 4909 cm = 30 cm 
(a) Area of rectangle = / x b 
Let, the new width be 5, 


Then, 1x = Dx b 


b = 2 b = 0.75b 
Thus, there should be a reduction of 
25% in the width. 
(d) Area of rectangle = 6.4 x 2.5 = 16 т? 
According to question: 
Area of square = Area of the rectangle 
Area of square = 16 m? 
Side of the square = 4 m. 
(4)лх5х5-лх4х4 
= 25л - 16л = 9л cm’. 
(b) The length of the room = 4 m 


Since it can be partitioned into two equal square rooms, 
the two equal parts can only be of 2 m each. 


(c) Let length = a m and breadth = b m 
Then, 2(a + b) = 46 
or, а + b = 23 and ab = 120 


Va? +b? = J(a by —2ab 


(23)? -2x120 = V289 = 17 m. 


(c) Perimeter of the square = 4 x 22m = 88 m 





Diagonal = 


2лг = 88m 





=> г= 88 х т = 14 т. 
2х2 
3 75. 

(c) Area of an equilateral A = zu a 
[3a = 132 /. a = 44] 

= з х44х 4 

4 
= 838.312 m’. 


Area of square = а? = 33 x 33 
132 
1089 m? | zl 


Area of regular hexagon 
2 
_ Ba 343x22x22 1е- 132 -22| 
2 2 6 
Area of circle = лг? 


132 
= 22x21x21 ES 
7 2л 





Circle has largest surface area. 


72. 


73. 


74. 


76. 
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(c) Let, r be the radius of smaller circle 
Radius of larger circle = 12r 


Area of larger circle _ z(12ry . 144 
лг? 1 





Area of smaller circle 


Area of large circle contains the area of smaller circle 
144 times. 


(b) If a be the side of the square and r be the radius of 
the circle, then, 


27r = 4a 
4a 2a 
or r= —=— 
2m л 


Area of the circle = лг? and, 
area of the square = а? 


Area of the circle:Area of the square 








= лга? 
(2) Да? 
д — jp М 
Л 2 л? 
Е а? а? 
= ®=#%7 qus 
л 22 


(c) Let, the length and breadth of the plot be 3x and x 
feet, respectively. 


Total area of the plot = 4 x 1200 = 4800 ft’. 
. хх 3x = 4800 => x = 40 ft 
Length = 3 x 40 = 120 ft. 
(b) Ratio of the areas = 4:25 
Ratio of the sides = 2:5 
If the side of s, is 2 cm, then side of s, is 5 cm. 


If the side of s, is 6 cm, the side of s, is 2 x6=15 
cm. 2 


: 22 
(b) Circumference = (кт ст = 440 ст 


Distance travelled in 10 revolutions 
4400 cm = 44 m 


Distance _ 44 у 
Типе 5 сн 


Speed = 


44 18 
= ME Km/h = 31.68 Km/h. 


(d) Ib = 60 m? 
2-ГР-5 
а+1= 56 > а= 5Ь – 1 
Ф = 25b? + P — 10Ы 
> Р + b = 250 + P – 106 
> P’ + b = 250 + P – 10 х 60 
> 246? = 600 or 5-5 
[= 60 = 5 = 12 m. 
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77. (b) LA = 15 m, МВ = 30 m 
78. (c) Distance = 2 x 3.14 x 50 x 10 АВ = 36 m. 
= 3140 m Let, LN be parallel to the ground 
D Кил! = 10 и 
and, ММ = 30 - 15 = 15 m 
3140 
Time = Тод = 942 second 2. LM = N36 +15? = 41296 £225 = 39 т. 


942 0. 86. (d) Let, the breadth be x m 
= —— minutes Ax 

60 Length = — m 
= 15.7 minutes. ? 


79. (d) Length of the area to be carpeted = 8 - 0.2 5 Axa = 300 
= 7.8 т 1 3 
Width = 5 - 0.2 = 48 m И 
Area to be carpeted = 7.8 х 4.8 m? x = 4225 = 15 m 


Total cost = 18 x 7.8 x 4.8 = 3673.92. 


4 
80. (a) Let, the length of the big rectangle be x m шогийн 3 И 








Area of the big rectangle = x x 2 = 2x m? length — breadth = 20 – 15 m = 5 m. 
Area of the small rectangle = 1 "Lm 87. (a) Let, the original length of each side = a 
6 3 48 
y 1 Then, area = ——a? =A 
-. Breadth of the small rectangle = — +x = - m. 4 
Не ва 3 3 431(1015-, 
81. (b) Let, original radius = r New area 2а 
Reduced radius = r — 0.4r = 0.6r 4 100 
Percentage reduction in circumference 2132 _ 20.3 4 
= = 4120 20 
_ 2nr—2n(0.6)r x 100 = 40% 
2zr 1 : 0.3 y 1 100 |»; 
= |——Ах—х 
82. (d) Required area = (Area of а square of side a) HUE 20 А ° 
+4 (Area of semi-circle of radius z) = 1.5% 
2 88. (c) Shaded area of the two (in between) concentric circle 
1 1 № of radius А and r is А + r) (R - r) 
-а-4х -TX (5а) 
2 2 
= а? + ma 
2 
83. (a) (Diagonal) = 2 x 6050 m? = 12100 m? А 
Diagonal = 110 т 
Time taken = А айд =5 x minutes. 
10 2 2 К 
84. (b) Length of each side of hexagon = r г. Additional grassy area 
Its perimeter = 6r. zag (23 + 12) (23 - 12) п? 
85. (b) Let, AL, BM be poles with tops at L and M, respectively. 7 
м = = x 35 x 1 m? 
ши = 1210 ш. 
L N 89. (a) Let, originally, diagonal - x 
15m 15m -. Original area — 28 


36m After increase, diagonal = 2x 


90. 


91. 


92. 


93. 


94. 


New area = i (2х)? 


Original area _ 1 


New area 4 


New area = 4 (original area). 
(c) If the length of the rectangle is L and its width is 
B, then its perimeter = 2(L + B) 
Increased length = 1.2L, 
Increased width = 1.25 
Increase perimeter = 2(1.2L + 1.2B) 


-2х12(1-8) 
= 2.4(1 + В) 
Increase in perimeter = 0.4(Z + В) 
0.4(L+B) 
Percentage increase = 20.48) х 100 = 20% 


(b) 2л” – 2nr = 44 т 


e 


2n(r— r)-44m 
or, л-г = 44 + 2л 


22 
= 44 + (2x22) <7 m 


(a) Area of the square-shaped pond = 8 x 8 
= 64 m? 
Area of the field = 8 x 64 = 512 m? 
If the length of the field be x m. 





Then, the breadth of the field = jm 
“xx =512 
2 


ог, х2 = 2 x 512. 

or, x? = 1024 

or, х= 411024 = 32 m. 

(b) л = 0.497 > г = 0.7 т 


| 1.76 x1000 
Number of revolutions = —>5—— = 400. 


2х2 х0.7 
7 


(c) Radius of the circle = 6 cm 
Area of the circle = 36 cm’. 
According to question: 

Area of the triangle of base 6 cm 
= Area of the circle of radius 6 cm 


: X base x height = 36 


95. 


96. 


97. 


98. 


99. 
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> 5 X 6X height = 36 


36x2 


— Height of the triangle = = 12 cm. 





(b) Let, the height of the wall be Л metre when the ladder 
is placed at distance 10 m away from the wall on a stool 
of 2 m height, it will form a right triangle with sides 10 
m, (h — 2) m and taper side of length h m. 


Hence, we have h? = 10 + (h – 2)? 

or, h? — (h — 2)? = 100 

=> (h+h-2)x(h-h+ 2) = 100 

ог, (2h – 2) x 22100 or 44 – 4 = 100 
= 4h – 4 = 100 

= 4h = 104 ог, h = 26 т 

(a) Let, the side of the square = x cm 
Diagonal of the square = J2 x cm 
(Diagonal) 


Area of the square = x? cm, i.e., 5 


According to question: 
Diagonal of the new square = 2 х 47 х 
=) V2 x cm 
Area of the new square 


_ (Diagonal of the new square)? 
2 





_ Ох)? 
ME 


= 4х? cm’. 


(b) Area of the circle = 154 cm? 


Let, its radius = r, then 154 = сад 











> r= 15457 =49 or, г= 7 cm 
22 
: 22 
Circumference = 27r = 2 х х 7 = 44 cm 
Length of arc = шээг = 5.5 cm. 
360 


(b) Let, the base be 2x m and height 3x m. 


Then, I (2x x 3x) = E x 10000 
2 12 
[^ 1 hectare = 10000 m°] 


[10000 x 2 100 50 
or, x= = = 
6x12 6 3 


ВОР а т 
3 3 





3х50 = 50 m. 





Height = 


(b) Length of the longer side = zo = 40 m 


and the length of the diagonal = \/30? +40? = 50 т 
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100. 


101. 


102. 


103. 


. (e) Perimeter — 


Length of the fence = 30 + 40 + 50 = 120 m 
The job cost = 120 x 10 = $1200. 
(d) zd — d = 105 = (л - Па = 105 


22 
=> |—-lj|dz105 
7 
7 
Я = 105 x — = 49 cm. 
15 


(c) Area of garden = 24 х 14 = 336 m? 
Area of the (garden + path) = 26 x 16 = 416 m? 















































ь 26m ий AOCD = ~ x CD x OF 
үү 2 
їл а g AAOB | CDxOE | CDx2xOF 4 
ACOD | cpxor Їхсрхов 1 
14m 16m 2 2 
| = 4:1. 
Y 104. (c) Ratio of the areas of similar triangles 
= Ratio of the squares of corresponding sides 
Area of the path = 416 — 336 = 80 m? 
Area of 1 tile = 20 x 20 = 400 cm? = 0.04 m? (Зх) 9x! 9 d 
:16. 
Number of tiles required — ~ = 2000. 4x? 16x? 16 
b) Let, one diagonal = | 
(b). Cet: One idiagonal =x" ci 105. (© 1х24х- № x 24 x 24 
Then, another diagonal 2 4 
80 4 
= |---Х = |0 = 
(= | em E | em or, h = 1243 
Area of rhombus = qol 3r2 1243 — rz A 35cm 
2 A f the circle = 4 2 cm? = 48 2 
= — X (square of longer diagonal). шаш оаа. 43) e SOM 
? 106. (b) r = 0.14 
1 
АВЕ 2 BOR Number of revolutions 
1 
= 2 x 2CD х OE (seme, 7 " 1 | 750 
m BOE 2 22 0.14 
EXERCISE-2 
(BASED ON Memory) 
2(8 +5) Perimeter of the plot 





x60 =520 m 
(8—5) 


. (d) Let, the length and breadth of the plot be 6x m and 


5x m respectively. 
6x — 5x = 34 

~ x = 34 

Length = 6x = 204 

Breadth = 5x = 170 


= 2(204 + 170) = 748 т 


. (е) (4x)(3x) = 1728 





> x= 144 х = 12 
— Length = 48; Breadth = 36 
Required ratio — 36 =l]; 
36x48 


. (a) Area of path = л[(4.5)° - 4] 


=3.14[8.5 x 0.5] 213.35 cm? 


бо 


10. 


11. 


12. 











. (c) Radius P а? =14 ст 
2л 2х22 
Агеа = -Zaa =616 cm? 
(c) 2zr 2396 isr СА 
2х22 
; 22 2 
Area = лг ЭРИ т 
. (е) Let, the breadth of the rectangle is x metres. Then 


we have, 

x x 3x = 12 

"^ x = 2 m [Breadth] 

and, 3x = 6 m [Length] 
Thus the required perimeter 
= 2(6 +2) = 16m 


. (©) We have, ar? =7x2ar 


г = 14 


Circumference = 2zr = 2 х 22 х14 =88 





(a) Let, the length of the rectangular filed be x m. 
Width of the rectangular field 

= (x — 48) m 

2[x + (x - 48)] = 160 

=> 4х-96-160 әх = 64 
Area of the rectangular field 

= 64 x 16 = 1024 m? 


Area of the square field = Area of the rectangular field 
= 1024 m? 


= Side of the square field – 4/1024 –32 т 


(b) 


Required ratio = (1? : (J2y? 21:2 
(a) Perimeter = 2(3x + 2x) 
= 10x = 20 (Given) 
x22 
Length = 6, Breadth = 4 
— Area of the rectangle = 24 ст? 


13. 


14. 
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(c) 


x х+5 


Given: (х 5)(х - 3) = х2 


15 
=> Y +2x-15=x > x= 


Length of the rectangle = Z +5 = = 
Breadth of the rectangle = Z- 5- 5 


Perimeter of the rectangle 


-|243|-э ст 
2. 2 


(c) Area of the square =8х8 = 64 cm? 


Area of the rectangle = 64 ст? 


" Lx = 64 сш? 


15. 


16. 


Length of the rectangle may be 16 times or 32 times of 
the breadth. 


(c) Area of the A- TX AE BC 


= 5x2 AE x BE (Because BE = BC) 


= AE x BE 
= (AD + DE)x 4 BD? – DE? 
= (г + DE)x tr? - DE?) 


= (г + DE)x(r - DE)" (r + РЕ)? 
= (г + DE)? - (r - DE)" 





(a) Let, the radius of the circle and the height of the 
right angled A be г and Л respectively. 


„_ 000420), 
100 


and, area of Ac 5x hx36=18h 


Area of the circle = 18h 
лг? =18h 


22 , 18x100xr 
=> r = 
7 120 


, = 18x100 x7 -477 
120х22 





Area of the circle = =, = = х 4.77 х 4.77 


= 72 cm? (App.) 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


(a) Let, the ratio of their bases is х:у 
x 3 4 
е 
y 3 


16 


9 


4 
x 4 Р 4 _ 
ог y 4 3 
Hence, required ratio = 16:9. 


(d) One side of the rhombus 


24 Р 10) 
= 2 2 = 13 сш 


Hence, perimeter = 13 x 4 = 52 cm. 





(a) Length of the longest rod 
= N10 +6 +4? = 2438 m. 
(b) Length of the wire = 4 x 481 = 36 т 
Perimeter of semi-circle = 36 т 
or, ЛГ + 2r = 36 
ог, r (л + 2) = 36 
36 36 


п+2 2+2 








or, r= =7m 


1 
Therefore, area of the semi-circle = y 


шэнэ x7X7=77 cm’. 
277] 


| | 24Y (32Y 
(b) Required perimeter = {| — | +| — | х4 


4 4 
= 40. 
(a) Length of the diagonal = (V12x5)x V2 
=:2 430 m. 
: : 2х15х12 
(b) Required height = 22222 
20 
= 18 cm. 


(a) Perimeter of rhombus = 4 x 412? +16? 
= 80 cm. 


2 
SE 
Еве NP 


(c) Enclosed area - | 2л 


= 616 cm’. 
(b) Area of the square = 144 cm? 
Area of the rectangle = 140 cm? 
Length of the rectangle = 14 cm 
— Width of the rectangle = 10 cm 


Perimeter of the rectangle = 48 cm. 


27. 


28. 


29. 


30. 


31. 


32. 


(c) x = 3? -12? = 5 





С 


The diagonals of the rhombus аге 10 and 24. 
1 
Area of the rhombus = 2 x 10 x 24 


= 120 cm’. 


(b) Let, the sides of the rectangle be 6K and 5К, respectively. 


гс х21-132-К-6 





2[6К + 5K] = 2 x 
Area of the rectangle = 30K? = 1080 cm’. 


(b) Breadth of the rectangle — i = 16 т 


Perimeter of the rectangle = 2(1+ b) = 2 х 64 = 128 m 


: 48 
Side of the square = "s =:32 


Area of the square = (32)? = 1024 т. 
(a) Side of the equilateral triangle 


4 
4 | x40043 = 41600 — 


Perimeter = 40 x 3 = 120 m. 





(d) Length of PR = 52 x z = 13 т 





8 R 
y 
P Q 





РО + КО = 68 х 18 = 17 м 
60 
i.e., x +y = 17 and x? + у = 169 
Solving the above two, we get 
х = 12 апа у = 5 
Area = 12 x 5 = 60 m’. 


(b) Circumference of wheel = 27r 


5280x7 _ 
28 x 66 





Wheel will take = 


33. 


34. 


(c) ABC is a triangle. РОК is the triangle which is formed 
with the mid-points of the AABC. First of all, find the 
area of the ЛАВС 


а+Ь+с _3+4+5 12 











5 = = 6 ст 
2 2 2 
Агеа = \/З(5 -а)(5 – Б)(5 — с) 
= ү6х3х2х1 26cm? 
А 
Р Q 
B R C 


(АРОК) = of (ДАВС) = i хб = 3 cm’. 


(c) InAABC, О 18 the point from where three perpendicualar 
lines are drawn. And, also OP = 4/3 cm, OQ = 2 V3 ст 
and OR = 54/3 cm 


Area of AAOB = i x OP x AB 


Area of ДАОС = i x OO x AC 








Area of AOBC - E x OR x BC 


5% 3 хх+ > x23 хх+ > x53 xx 


_ УЗ» 
= —х 
4 
[x = Length of the side] 
“В +243 +543 X3 
Or, 2 = 4 х 


2 4 


or, x = 16 cm 








Or, 


Perimeter of the triangle = 3x 2 3 16 = 48 cm. 
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35. (b) We know that 1 decametre = 10 m 
"2 Km + 26 decametre = 2 x 1000 + 26 x 10 





= 2260 m 
Also, 113 revolutions - 2260 m 
1 revolution = 2200. = 20m 
diameter of wheel = ANS 6 Е m. 
22 11 11 


36. (b) Let, the side of one of the squares be x cm. Then, 
side of longer square = (x + 2) ст 


Now, (x + 2p - х? = 32 

or, х2 + 4x +4-x° = 32 

or, 4x = 28 

or, x = 7 cm 

Length of the side of the longer square = 7 + 2 = 9 cm. 


37. (a) Side of the two squares are 39 = 10 cm and 32 
= 8 ст 4 н 
Let, the side of the third square be ‘х’ cm 
Then, x? = 10? - 8? = 100 — 64 = 36 
or, x = бсш 
Perimeter of the third square = 6 x 4 = 24 cm. 


38. (c) Side of the rhombus = £ = 10 cm 


Length of the other diagonal = 2 10? — 6? 
= 24100-36 =2 x 8 = 16 cm. 
43 22 3.5 


39. (b) Required Area = by Ne х7х7- — x3.5x — 
22 gi 2 


11 
= 3.5 х 3.5 (8-2) = 12.25 x 0.1605 = 1.967 cm’. 


40. (b) Side of square = \/784 = 28 ст 
Radius of each plate = 7 cm 

















Circumferencee -2 х z x 7 = 44 cm. 
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41. (d) Let, the base and height of the triangle, and length 
and breadth of the rectangle be L and Л and Г, and В, 


respectively. 
1 2 
Then, => xLxh= = xL xb (1) 
2 3 
4 
= =й (2) and LL, + b, = 100 4440) 


In the above we have three equations and four unknowns. 
Hence, the value of ‘h’ cannot be determined. 


42. (b) Let the length and breadth of the rectangle be / and 
b, respectively. 


Then, 2(4/ + b) = 480 


41 + b = 240 4401) 
and, 41 = 12800 
Ib = 3200 5202) 


Solving equations (1) and (2), we get 
1 = 40 m ог, / = 80 m. 
43. (e) The four sheets are BMRN, AMQL, NSKC and DLPK. 


M 4«—— 50 cm — В 











pP eec cl. 
R S 5cm 
| N 
50 ст 
| 50 cm 
С | 
K 
5cm| 9 C 


D +#— 50cm —— K5 cm 


Side of the new square sheet = 50 + 5 = 55 cm and the 
side of the inner part of the square = 55 — 10 = 45 cm 


Hence, area = (45)? = 2025 cm’. 


44. (e) Let, the side of the square be x m 
. Perimeter of the square = 48 x 5 = 4x 
. x = 60 т 
Area = (60)? = 3600 m’. 
5 „ l5 17.229 
45. (b) Area of semi-circle = >ar = —x— х7х7=77 
m 2 2 7 


46. (e) Let, the length of the rectangular field be ‘x’ m. Then, 
length of the field will be 





is 15 23x 
100 20 
23x 


Now, хх — = 460 
20 


or, 23x? = 460 x 20 
or, x? = 20 x 20 or, x = 20 т. 
47. (c) Let, the length of the rectangular hall be ‘x’ m, then 


the breadth of the rectangular hall = = т 


48. 


49. 


50. 


51. 


52. 


2 
Атеа = at xx= 228 
3 3 


ог, ас = 2400 or, х= 60 m. 

(с) Suppose the back wheel has made х revolutions. 
*. Front wheel has made (10 + x) revolutions. 

=> Злх -27(10-Хх) 

> 7лх-27х10-эх-20 

. The wagon has travelled Злх = 607. 

(c) zr2 = 9л, where r is the radius of the circle 

— и = 3, 2r = diameter = 6, 

Circumference = 27r = 67. 

(d) Area of the circle = 772 = 167 (2-4) 

360° covers an area of 167 


16л 
19 covers an area of 





09 





2 
1.е., 470 — 8x. 
Area of the shaded region = 147 
Area of the unshaded - 27 


(2- x} [unshaded region] covers an area of {2- | А 





4m ~ 8x = 2л = 8x = I= х= D = 45", 


(a) Let, the area of the circle be A = 727, where г is the 
radius. If r is increased to r + 8% of r, 


Я 27r 
i.e., E therefore area becomes 


лх (2 шлан 
25 Е 


625 
Increase in area = — zr’ 
625 
— Рег cent increase in area 
104 


= —x100 = 16.64. 
625 


(a) Perimeter of square = 2 x 2 (8 + 7) = 60 cm 
4a = 60 cm 
а = 15 ст 
Diameter of circle = 15 ст 
Radius = 7.5 cm 


22 
Circumference of semicircle = ЛУ + 2r = тт х7.5+2х7.5 


= 38.57 сш 


53. 


54. 


55. 


56. 


57. 


(d) Area of a square = а? = 1024 

а = 41024 = 32 ст 
Breadth of the rectangle = 12 cm less than the side of the 
square = 32 — 12 = 20 cm 
Length of the rectangle = twice the side of the square 
= 2 x 32 = 64 cm 
Ratio of the length and breadth = 64:20 = 16:5 


(a) Rate of the painting = $2 per m? 


Area of the rectangular floor 
256 5 
T 128 m 
Let, the breadth of rectangular floor is x m. 
Length = 2x m 
Area of the rectangular floor 2 / x b 
128 22x x x 
128 = 2x2 


x-8m 
So, the length of the floor 22x 22x 8 = 16 m 
(b) Suppose the number is x. 








x = 210 
(a) Let, the length and breadth of a floor be 32x and 
21x, respectively. 
Given perimeter of the floor - 212 feet 
2(32х + 21x) = 212 feet 
—  106x = 212 feed 


> qi E = 2 feet 
106 


Area of the floor = Length х Breadth 
= (32 х2)х (21х 2) 
= 64 x 42 
= 2688 square feet 
Hence, cost of laying carpet 2 2688 x 2.5 - 36720 





(d) 27r = 88 
- 88х7 =14m 
44 
Area = лг? 


= дэв = 616 m? 


58. 


59. 


60. 


61. 


Mensuration |: Area and Perimeter 33.47 





2nr, = 220 
уе OKT ort 
2х22 


Area = Л"? = Z 35:35 = 3850 п? 
Difference = 3850 — 616 = 3234 m? 


1 22 
(c) Area of the figure = 53 x 28 + 2 x cR E 


= 2100 cm? 

(b) 2(/ + b) = 668 
l+ b = 334 
1= (334 - b) 


Length of a rectangle = Twice the diameter of a circle 
334 -b=2xd=2x2r=4r 
334- b 
4 

Area of square = Circumference of circle 
(22)? = 27r 
2х22(334-5) 

7х4 








r= 


484 = 


484х7х4 


334-1- 2х22 


= 308 


b = 334 — 308 = 26 ст 
(a) Circumference of circular plot 





= 3300 Z 220 m 
15 
27r = 220 
m 220 220х7 _ 35 т 
2л 2х22 
Area of the plot = л? 
- о. 
7 
= 3850 m* 


Cost of flooring of one square metres plot = X100 
Cost of flooring of 3850 m? plot 2 3850 x 100 
= 3385000 
(c) Breadth of carpet = 3 m 
Length of carpet = 3 x 1.44 = 4.32 m 
Original cost of carpet = 3 x 4.32 x 45 = $583.20 


Cost of carpet after increasing of length and breadth 


= а x45 
100 100 


15 x 1.08 x 7x9 = $1020.60 


Increase (Difference) 
1020.60 — 583.20 = 3437.40 


1 
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62. (c) Area of square (а)? = 196 


63. 


64. 


65. 


а = 4196 = 14 cm 


Radius of a circle = 14 x 2 = 28 ст 
Circumference = 2x28 = 176 cm 


Now according to the question b = 176 cm 
Also, 2(/ + Б) = 712 
2(1 + 176) = 712 





[+ 176 = 356 
12356 — 176 
1 = 180 cm 
(d) B E C 
A F D 


EF is the perpendicular on side AD. 


Area of trapezium = зар + BC)x EF 


1 
Area of AAED= 55148 xEF 


1 (40+ ВС)х EF 


_ AD+BC 





Required ratio = i 
э x AD x EF 


a 24 
(a) In-radius = = =4 3 ст 


245 245 
Area of an equilateral triangle — 22 (side) 


43 


=— x 24x24 
4 


-14443 cm? = 144 x1.732 = 249.408 cm? 
22 1056 
Area of circle = лт? = 6 443 x 43 = 23 


= 150.86 сш? 


Area of the remaining part = (249.408 — 150.86) cm? 


= 98.548 cm? = 98.55 сш? 





(с) р C 





A B 


Side of a rhombus = E: = Р. units 


Let OA = OC - y units 
AC - 2y units 


66. 


Let OB = OD- x units 
BD = 2x units 

From AOAB, ZAOB- 90? 

АВ? = ОА? + OP? 


2 


р 2 2 
Зу dE 
4 У 


> p =x +4у? (1) 


According to the question, 2x + 2y = m. 
On squaring both sides, we have, 4x? + 4у? + 8xy = т? 


=> pt8y-m > &y-m-p 
> day = (0 =p’) 
Area of the rhombus = +x AC x BD 
1 1 
=—x2xx2y=—x4x 
2 ^ 2 3 
I wies 2 
= х (үң – 
2 3 Р) 


1 2 : 
= 107 — p^) sq units 





d 25m 
@ А р 
32 т 25 т 
В C 
24m 





AC = JAB? + ВС? = 432? +242 
= 41024 + 576 = 41600 = 40 metres 





Area of AABC -үхВСхав 


= 5 «24x32 =384 m? 


Semi-perimeter (s) of AADC 


_ 25+25+40 90. 
2 


45 т 











Area of AADC = Js(s a)(s – b)(s—c) 
-4/45(45 25)(45 — 25)(45 — 40) 


—445x20x20x5 = (20x15) 
= 300 m? 
Area of the plot = (384 + 300) = 684 m? 








67. P Зу? 
Г Y 


я 


Diameter = АВ (8 + 4) = 12 units 
Radius = x = 6 units 


Area of circle = л? = л x 6° = 36л sq. units 


68. (a) на hectare = d x10000 m? 
12 12 





2500 , 
=——m 
3 
вы 
5 2500 50 
= == 
3х3х4 6 


=> wit -Эх-(3х221-25ш 


69. (a) Let, the side of a square be x ст. 
Now, according to the question, 


Area of rectangle — 3 x area of square 


= 20x54 =3xx" 





20x3 
y= = 
2х3 


10 cm 


70. (c) Side of the rhombus -4/67-82-10сш 


71. (d) Distance covered by the wheel in one revolution 


= ла 7х7 =22 





























Number of revolutions = 2000 =1000 
72. (b) A 
B D C 
2 x side? = 94/3 
^ Side? =9х4=36 <> Side-436-6m 
BD=3m 
AD -4 AB? — ВР? -46-3 
= 736-9 = 4/27 2343 m 
73. (d) Area of the floor = 8 x 6 = 48 m? = 4800 dm? 





Area of a square tile = 4 x 4 = 16 m? 


Number of tiles = = 300 


Mensuration |: Area and Perimeter 


Side 
74. (b) Circum-radius =—— 
(b) B 


: : Side? 
.. Area of circumcircle =лх = 





3л 


= Side?=9 => Side = 3 cm 
-. Perimeter of the triangle = 3 x 3 = 9 cm 
75. (с) C 


A B 
“ВАС = 90? and ХАОС = 90° 


ВС = 8 cm and AC = 6 cm 
AB = 482 — € = Л4х2 = 24/7 ст 


Area ot MBC == x BCx AD = х AB x AC 





© 8xAD-24 1x6 
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— 16:9 























AD - 37 om 
2 
ере |е 347 pe e race 
2 4 4 
81 9 
= — = — С 
4 2 
ДАВС АВхАС 247х6 247 хбх4 
AACD CDxAD 9 3V7 9x3x47 
2^2 
. е . 111 
76. (d) Ratio of the sides of triangle --:-:- 
468 
1 1 1 
= —x24:— x24:-x24 = 6:4:3 
4 6 8 
[- LCM of 4, 6, 8224] 
91 
6x+4x+3x=91 13x29] © x 13 
— Required difference = 6x- 3x = 3x = 3x7 
77. (b) A 
х х 
В C 
АВ = BC = x cm, AC = J2x cm 
2x+V2x =2p 
= х(2442)-2р y= 2p 
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zx 2p x 2-42 SO yay. (2-./2) 82. (a) Area of rectangular field = 10 
р 
2442 2-2 4—2 





Е 


= 4000 m? 


4000 


1 
Area of AABC =—x AB x ВС 
2 Length = E | =80 т 


1 
2 New length of field = (80 + 20) = 100 m 
=(3-2V2)p? cm? Area = (100 x 50) = 5000 m? 


Required expenditure 





x ТАС 42у -xp 2-442) 





78. (a) zm: =4:7 nn V4:V7 22:7 i 
79. (d) D C “зох: | - 250 


79 83. (b) А 








А В Е, Е 
: 20 G 
Side of the rhombus p A and OB = 4 cm 
B D C 
-QA- A5! — 4? 29 23cm 
7 AC 26cm BG ==x12=8 em 





1 1 
Area of the rhombus E EPIS ARIS 24 сп? GC - 215-10 25 


они E : 
; emi-perimeter of triangle(s) = 
P 8 2 а 
240 
тт e Let, AF be x cm 





Now, AAGF = AGBF 
CF = 15 cm and СС = 10 cm 





-. Area of triangle = Js a)(s — b)(s —c) 









































= 12020 50)(120 —78)(120 —112) GF = (15-10) = 5 cm 
-4120х70х42х8 =1680 cm? эь from the Hero's formula for the area of triangle, we 
ave 
The altitude will be smallest when the base is largest. "ET is V ET ses "e Jes va s) 
5112 =1680 2 2 2 2 
8+5+х(8+5 +х 8+5 +х 8+5 +х 
e 1680x2 —30 ст = | JI 3i s) 
112 2 2 2 2 
81. (b) AB + BC = 12 a (= =т=т 

ВС + СА = 14 2 2 2 2 

а. (134 x x -3(13-x +3 

<. 2(AB + ВС + CA) 12 + 14 + 18 = 44 2 2 2 2 


=> AB + BC + СА = 22 
Now, according to the question, 
2ar = 22 


=> (11 * x11 —- x)(x — Dx + 1) 

= (13 + х)(13 — х)(х - 3) +3) 

(112 — x3? - 1) = (13? - 356? - 9) 

121x? - xf - 121 + x? = 169° 169 х9-х + 9x? 
1220 - x - 121 = 1782 - 1521 - x* 

56x? = 1400 








= 2x xr=22 





=> 
=> 
=> 
> 


92.199 4 
56 
=> x= V25=5 


Side AB = (2 x 5) = 10 cm 
Now, area of the triangle AGB 








_ {64+8+10/64+8+10 6 6+8+10 8 6-8-10 10 
2 2 2 2 


= 4/12(6)(4)(2) -42х2х3х2х3х2х2х2 





=2x2x2x3=24 cm 
Area of the triangle ABC = 3 xAGB 
=(3 x 24) = 72 cm? 
84. (d) 2zr = 2(18 + 26) 


=>. 2x xr = dd? 


=> r=14cm 
Area of circle = a7? 


-2 x14x14=616 cm? 


85. (a) Let the original radius be r cm 
Now, according to the question, 
л (r+ 1) -arr = 22 
> л +2к+1-)=22 
=> 2artm = 22 


- A r«-2 


=> 2r+1=7 

=> 2r-6 > 
86. (d) Sum of interior angles = (2n — 4) x 90° 

Sum of exterior angles = 360° 

(2n — 4) x 90° = 360°x 2 

=> 2n-4=2 х 360° + 90 = 8 

=> 2n-4=8 => 2n=12 > n 
87. (a) BO = 4 units; OC = 3 units 

ZBOC = 90° 


r=3cm 


ll 
a 


С 


ВС = 44) +3? =5 units 


—BC? = 25 sq. units 


88. 


89. 


90. 
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(0 А в 


De C 
BD = Diagonal = 16 cm 


Area of square = н x BD? 
2 


=5*16х16=128 em? 


Alternative Method: 
Let, the side of the square be a cm. 
a +а? «16x16 


=> 2a =16х16 


16x16 
pes 


=> =128 





= Area of the square = 128 ст? 
(с) Side of the first square = ү Area 
= 200 21042 m 

Its diagonal = V2 xside 


-1042 x 42 220 m 


Diagonal of new square = J2 х20- 2042 m 


Its area = i x (diagonal) 


= 5 «209 2042 = 400 m? 
(a) Let, the perpendicular sides of right-angled triangle 
be 5x and 12x 
Now, according to the question, 25 5хх12х-270 
=> 30x? = 270 сш? 
2 = ZA -9 
30 


х= 3 





В С 


-. The length of the hypotenuse 
= A Gxy + 02xy 


(13x)? 213x 





13x3=39 cm 
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91. (b) Let, the length and breadth of the rectangle be a and 
b respectively. 


а? + b? = 625 = (diagonal? 


ab = 168 cm? = area 





Va2 + b2 b 











а+Ь= үа +b’ +2ab = 4625 +2 х168 
= 4/625 + 336 = 961 =31 401) 
and, a -b = Ja? +b —2ab 
= 4625 —336 = 4/289 217 ...(2) 


Now, on solving equation. (1) and (2), we have 
31-17 
а= 











= 24 and, 


_ 31-17 _ 
2 


5 7 





Length of the rectangle = 24 cm 
92. (b) Let, the number of men standing in each row be x. 
Total number when standing in square form — x? 


Now, according to the question, 


x’? + 71 = 6000 
=> x = 5929 
х = 77 


93. (a) Quicker Method: 





Required decrease 4 x | = Г y -196 
100 
94. (b) Original area = 6 x 5 = 30 
New, area = 7 x 4 = 28 
Required ratio — 30:28 
= 15:14 (diminished) 
95. (c) Ratio of triangle's side = 2:3:4 
Ratio of angles = 2:3:4 


2 











ze = х180° = 40? 
(2+3+4) 
3 
=> LA = x180° = 60° 
(2+3+4) 
4 
ZB°= x 180° =80° 
(2+3 +4) 











Total area of the region of this plot, which can be 
grazed by the horses — Shaded area 








- xar’ + б xar’ + x mr? 
360° 360° 360° 
40°+60°+80°)\ , 
=| ———_—_——__ Inr 
360° 
шав! лт? = Цэн, 22 х22 47х7-17 m 
360? 2 2; Я 


96. (c) Area of square = 121 cm? 
Side of square = 11 cm 
Perimeter of square =(11 x 4) = 44 cm 


Perimeter of square — perimeter of circle 








27r = 44 cm 

44 44x7 
cm 

2л 2x22 


Area of circle = дг? 


= x77 = 154 0m! 


97. (b) 
1 
Area of sector = д^? cm? 


Angle created by sector 


_ Area of segment x3609 = : х360° — 90° 





Area of circle 


— Again area of circle = 154 cm? 


154 
=> Radius of circle = ,J—— = 472 27 em. 
л 


о 


: 9 
2. Perimeter of the sector = x 2ar+2r 





09 


98. 


99. 


100. 


101. 


102. 


103. 


хэмийг аа EO 
4 4 7 


= (11+ 14) см = 25 cm 


(a) Required sum =20? + --- 429? 

= (12+ ... + 292) — (17+ ... +192) 
29(29+1)(2х 29 +1) 19(19+1)(2x19+1) 

1 6 6 
29х30х59 19х20х39 

ЕЕЕ 6 








=8555 — 2470 = 6085 ст? 


(а) In ABDE 

ОС = 28 cm (because diameter of each circle is 14 cm) 
Now, DE = DC + CE = 28 + 28 
And BC - 28 cm 

Again, area of ABDE 














56 cm 


= 5x DEx BC => 56x28 = 784 m? 


(b) Area of the square = 28 x 28 = 784 cm? 
Area of the four circles = 4pr? 





= 4S x77 =28%22=616 m’ 


Area of the shaded parts = 784 — 616 = 168 cm? 


(d) Area of the square = 1444 
Let, the side of the square be a. 


So, а? = 1444 
/. a=vl444 =38 m 


1 
Breadth of rectangle = л х38-95ш 


Length = 3 x 9.5 28.5 m 
Area of rectangle = 28.5 х 9.5 = 270.75 т? 
Difference = 1444 — 270.75 = 1173.25 m 





(e) Let the length and breadth of the original rectangle 
be L m and В m, respectively. 


After increasing the length by 2096 and decreasing the 
breadth by 20%, area is 192. 


(1.2L) х (0.8B) = 192 
or, 0.96 LB = 192 


or LB = 200 





104. 


105. 


106. 


107. 


Mensuration 1: Area and Perimeter 33.53 


We have to calculate the area of the shaded region which 
is equal to 


Area of square — Area of the circle. 


Required answer = (28)2 — x х14х14 


= 784 — 616 =168 m? 


(c) Using statements I and II we can find the area of the 
rectangle and using statement III we can find the cost. 
(c) Let, the side of the square be a. 


3a 
Length of the rectangle gii 


Radius of the circle = a 

Circumference of the circle = 2za = 132 
132 

q2= = 
2л 

Now, area of the rectangle = length x breadth 


> 21 


= 2x 21x8=100.8 om’ 


56 
(c) Side of the square = d. -]4cm 
smallest side of the triangle = 14 — 8 = 6 cm 
96 
Length of the rectangle — W^ 12 ст 


Second largest side of the triangle = 112 — 4 = 8 cm 
Largest side of the triangle — V6? +82 

= 4364-64 = 4100 210 cm 

(c) Circumference of the circle — pxdiameter 


= x56 =176 cm 


Perimeter of the square = 272 — 176 = 96 cm 
| 96 

Side of the square = БХ 24 ст 

Area of the square = 24 x 24 = 576 cm? 


Area of the circle = лг? = = x 28 x 28 = 2464 cm? 


Required sum = 576 + 264 = 3040 cm? 


108. (c) The smallest angle of the triangle is half of the largest 


angle. 
Ratio of the three angle = 4:3:2 
4x + 3x + 2x = 180 
9x = 180 
x = 20 
Required difference = 4x — 2x = 2x 











2 x 20 = 40° 


109. (d) Let, the three angles of the quadrilateral be 13x°, 


19x° and 5x°, respectively. 
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Now, according to the question, 115. (c) Radius of the circle =r 
13x + 9x + 5x = 360 — 36 = 324 
=> 27x = 324 r= E = 2544 2112 cm 
_ 324 212 " — ae 
"27. so, 4 x side = 112 implies that 
Required difference = 13x — 5x = 8х = 8 x 12 = 96? side — 28 cm 
110. (e) 2zr = 88 (smaller circle) Area of the square = (side)? = (28)? = 784 ст? 
r=14m 116. (b) Required cost 
258 = 220 m (larger circle) = 4x 4361 x62 =4х19х 62 = #4712 
R=35m 
Difference between their areas 117. (a) Let the breadth be x. 
в 22 зу 142) Then, length = 2x. 
7 о 
-22 449x212 22x 1x2123234 m°. 
7 118. (d) 
111. (b) (2x + 4x + 7x + 5x) = 18x = 360° From LAC = 5cm 








mp ci From II. Perimeter = 4 х base 


llest angle of th ilateral = 2x = 2 x 20 = 
ЕО АШ ды 4 From Ш. One of the angles of the triangle, say ZC, be 


40? 

609. 
So the smallest angle of the triangle — 40? BC 
Remaining two angles of the triangle are Froml and Ш. cos60° = — 


40 x 2 = 80? and 180 - (80 + 40) 
= 180 – 120 = 60° 

112. (e) Side of the square 
- 4,024 ст? = 32 ст 
Length of the rectangle = 32 x 2 cm с 5 
Breadth of the rectangle = 32 — 12 = 20 cm 
Required ratio = 64:20 = 16:5 


A 





60? 
113. (a) Perimeter of the rectangle = 2(8 + 7) = 30 cm B a C 


Perimeter of the square = 2 x 30 = 60 cm 





1 E 01:47 
Side of the square 4560513 cm or, ВС = AC x cos 60° = 











Circumference of the required semi-circle j= 28 —5(: AC =b) 
-zr-t2r- 222 зах =38.57 cm. 
qe 2 L ous 
Now, area of the triangle ABC =—absin@ 
132x7 2 
114. (c) цэ =21 т е 

аша 

= 176х7 228 ш 

2х22 553 _ 25 ор 
Required difference =л{(28)? – (21)] 4 2 8 
_ 22 49x7 =1078 m? Hence, statement I and Ш are sufficient to answer the 


question. 


Mensuration II: 
Volume and Surface Area 








INTRODUCTION 
Solids 


A solid is a figure bounded by one or more surfaces. It 
has three dimensions, namely, length, breath or width, 
and thickness or height. The plane surfaces that bind it 
are called its faces. 

The volume of any solid figure is the amount of 
space enclosed within its bounding faces. It is measured 
in cubic units, e.g., m), cm’, etc. 

The area of the plane surfaces that bind the solid 
Is called its surface area. 


For any regular solid, 
Number of faces + Number of vertices 
= Number of edges + 2. 


We discuss here some important three-dimensional 
figures and the formulae associated with them. 


Cubic 


It is ta solid figure which has six rectangular faces. It 
is also called rectangular parallelopiped. 


SOME BASIC FORMULAE 

















| Ij 
| й р 2 
т 1 БК 






If /, b and Л denote the length, breadth and height 
of the cuboid, and 4 denotes the body diagonal 
(AF or BE or DG or CH), then 


(i) Volume2 /x bx h= JAXxA,xA,, 


where, А, = area of base or top, 
A, — area of one side face, and 
A, — area of other side face. 
(1) Total surface area = 2 (Ib + bh + Ih) 
=(1+Ь+ А) – Ф 


(iii) Diagonal of cuboid = ү/2-- + А> 





Notes: 


1. For painting the surface area of a box or to know 
how much tin sheet is required for making a 
box, we use formula (ii). 


2. To find how much a box contains or how much 
space a box shall occupy, we use formula (i). To 
find the length of the longest pole to be placed 
in a room, we use formula (iii). 


3. The rise or fall of liquid level in a container 


_ Total volume of objects submerged or taken out 





Cross-sectional area of container 








Find the volume and the total surface 
area of a cuboid whose dimensions are 25 m, 10 m 
and 2 m. 


Illustration 1: 


Solution: Here, / = 25 m, b = 10 m and A = 2 m. 
Volume of the cuboid = / x b x h 
=25x10x2 
= 500 m? 
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Total surface area of the cuboid 
= 2 (Ib + bh + Ih) 
= 2 (25 x 104+ 10 x 2 + 25 x 2) 
= 2 (250 + 20 + 50) 
= 640 m’. 
Illustration 2: Find out the length of the longest 
bamboo that can be placed in a room which is 12 m 


long, 9 m broad and 8 m high. 
Solution: Length of the bamboo 


= length of the diagonal of the room 

= M2 +9 +8? 

= J289 = 17 m. 
Illustration 3: The area of a side of a box is 120 cm’. 
The area of the other side of the box is 27 cm’. If the 
area of the upper surface of the box is 60 cm’, then find 


out the volume of the box. 
Solution: Volume to the box 


area of base x area of one face 
~ Nxarea of the other face 
— 4/60 x120 x 72 
= 4518400 = 720 cm’. 


Illustration 4: The sum of length, breadth and height 
of a cuboid 18 12 cm. Find out the total surface area 
of the cuboid. 
Solution: Total surface area 

= (Sum of all three sides)? — (Diagonal)? 

= 12? - 8 = 144 - 64 = 80 cm”. 


Cube 


It is a special type of cuboid in which each face is a 
square. 

For a cube, length, breadth and height are equal and 
is called, the edge of the cube, 





If a be the edge of a cube, then 
(i) Volume of the cube = (edge = а? 


(ii) Total surface area of the cube = 6 (edge) = ба? 


(11) Diagonal of the cube — „Ва (edge) = за 


(iv) Volume of the cube [sse] | d | 
iv - = 
їз 45 


| Surface area | 
ү 6 











(v) Total surface area of the cube 
= 2 (diagonal)? = 2d? 
(vi) For two cubes 


(a) Ratio of volumes = (ratio of sides)’ 

(b) Ratio of surface areas = (Ratio of sides)’ 
(c) (Ratio of surface areas)? = (Ratio of 
volumes)’. 








Illustration 5: Find out the volume, surface area and the 

diagonal of a cube, each of whose sides measures 4 cm. 

Solution: Volume of the cube = а? = (4)? = 64 cm’. 
Surface area of the cube = ба? = 6 (4)? = 96 cm’. 
Diagonal of the cube = за = 443 cm. 

Illustration 6: The surface area of a cube is 216 cm’. 

Find out its volume. 

Solution: Volume of the cube 


Е | Surface area | 
“ly 6 


3 
= | Цц = (6y = 216 cm’. 





6 


Illustration 7: The diagonal of a cube is 843 cm. 
Find out its total surface area and volume. 


Solution: We have, 
Diagonal of cube - ~ (edge) 


Diagonal of cube 


Л 


8 сш 


Edge of cube = 


_ 83 _ 
= = 
Total surface area = 6 (еде)? = 6(8)? 
= 384 cm’. 
Volume of cube = (ед ес) = (8) = 512 cm’. 
Illustration 8: If the volumes of two cubical blocks 


are in the ratio of 8:1, then what will be the ratio of 
their edges? 





Solution: We have, 

Ratio of volumes = (Ratio of sides)? 

Since, ratio of volumes = 8:1, i.e., 23:13 

ratio of sides — 2:1. 
Illustration 9: Volumes of the two cubes are in the 
ratio of 1:9. Find the ratio of their surface areas. 
Solution: (Ratio of the surface areas)" 
= (Ratio of volumes)’ 


Ratio of surface areas = 3/1:81 = 1:3 (3)'^. 


Illustration 10: Sides of two cubes are in the ratio of 
2:3. Find out the ratio of their surface areas. 
Solution: Ratio of surface areas 

= (Ratio of sides) 

= (2:3)? = 4:9. 


Right Circular Cylinder 


A right circular cylinder is a solid with circular ends of 
equal radius and the line joining their centres perpendicular 
to them. This 18 called, axis of the cylinder. The length 
of the axis is called, the height of the cylinder. 


Note: 


Take a rectangular sheet of paper and role it lengthwise 
or breadthwise in a round way, you will get a cylinder, 
i.e., a cylinder is generated by rotating a rectangle by 
fixing one of its sides. 






If r is the radius of base and Л 15 the height of the 
cylinder, then 
(1) Volume of cylinder 
= Area of the base x height 
= лг? X h = n rh cubic units 
(ii) Area of the curved surface 
= Circumference of the base x height 
= 2лг Xh = 2л rh sq units 


(iii) Area of the total surface 
= Area of the curved surface 
+ Area of the two circular ends 
=2nrh+2nr 
= 27r (h + r) sq units. 
(iv) For two cylinders, 
When radii are equal 
(a) Ratio of volumes = Ratio of heights 
(b) Ratio of volumes 
= Ratio of curved surface areas 


(c) Ratio of curved surface areas 
= Ratio of heights 
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When heights are equal 
(a) Ratio of volumes = (Ratio of radii)? 
(b) Ratio of volumes 
— (Ratio of curved surface areas)? 


(c) Radii of curved surface areas 
— Ratio of radii 


When volumes are equal 





(a) Ratio of radii = V Inverse ratio of heights 
(b) Ratio of curved surface areas 

= [nverse ratio of radii 
(c) Ratio of curved surface areas 


= A Ratio of heights 


When curved surface areas are equal 
(a) Ratio of radii = Inverse ratio of heights 
(b) Ratio of volumes - Inverse ratio of heights 
(c) Ratio of volumes = Ratio of radii 


(v) For a cylinder 


(a) Ratio of radii = (Ratio of curved surfaces) 
X (Inverse ratio of heights) 

(b) Ratio of heights = (Ratio of curved surfaces) 
X (Inverse ratio of radii) 


(c) Ratio of curved surfaces 
= (Ratio of radii) x (Ratio of heights). 








Illustration 11: The diameter of the base of a right 
circular cylinder is 28 cm and its height is 10 cm. Find 
out the volume and area of the curved surface of the 
cylinder. 


Solution: Radius of the base = z = 14 cm. 


Volume of the cylinder = л 77й 


= Sx 14x 14 x 10 


= 6160 cm’, 
Area of the curved surface = 2zrh 
=2Х 22 x 14 x 10 
7 
= 880 cm’. 


Illustration 12: А cylinder of height 21 cm has Базе 
of radius 4 cm. Find out the total surface area of the 
cylinder. 

Solution: Total surface area = 2z r (h + r) 


-2х 2 х4х 1+4) 


ээг 628 4 cm’. 
7 T 
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Illustration 13: A rectangular piece of paper is 71 cm 
long and 10 cm wide. A cylinder is formed by rolling 
the paper along its breadth. Find out the volume of the 


cylinder. тас д = 


Solution: Circumference of the paper = Breadth of the 
paper 

> 2rr=10 
10 10x113 113 
—= = — cm 
2n 2х355 71 

As the length of the paper becomes the height of 
the cylinder, 


> r= 





Volume of the cylinder 








= nm 
= 355 х Hs х ur x71 = 565 ст. 
113 71 71 


Illustration 14: Two circular cylinders of equal volume 
have their heights in the ratio of 9:16. Find out the ratio 
of their radii. 





Solution: Ratio of radii — inverse ratio of heights 


= /16:9 = 4:3. 


Illustration 15: Two circular cylinders of equal volume 
have their heights in the ratio of 16:25. Find out the 
ratio of their curved surface areas. 


Solution: Ratio of curved surface areas 


Е Ratio of heights = J16:25 =4:5. 





Illustration 16: Two circular cylinders of equal volume 
have their radii in the ratio of 4:9. Find out the ratio of 
their curved surface areas. 
Solution: Ratio of curved surface areas 

= inverse ratio of radii = 9:4. 
Illustration 17: Two circular cylinders of equal heights 


have their radii in the ratio of 2:5. Find out the ratio 
of their volumes. 


Solution: Ratio of volumes = (Ratio of radii)? = 4:25. 
Illustration 18: Two circular cylinders of equal heights 


have their curved surface areas in the ratio of 3:5. Find 
out the ratio of their volumes. 


Solution: Ratio of volumes 
— (Ratio of curved surface areas)? 
= 9:25; 

Illustration 19: Two circular cylinders of equal curved 


surface areas have their heights in the ratio of 4:7. Find 
out the ratio of their volumes. 


Solution: Ratio of volumes = Inverse ratio of heights 
SSeS РУНА, 


Illustration 20: Two circular cylinders of equal curved 


surface areas have their heights in the ratio of 4:5. Find 
out the ratio of their volumes. 

Solution: Ratio of volumes = Inverse ratio of heights 
1 1 
4.5 


= 5:4. 





(vi) If the ratio of heights and the ratio of radii of 
two right circular cylinders are given, then 


Ratio of curved surface areas = (ratio of radii) 
(ratio of heights). 





Illustration 21: Ifthe heights and the radii of two right 
circular cylinders are in the ratio 2:3 and 4:5, respectively. 
Find out the ratio of their curved surface areas. 
Solution: Ratio of curved surface areas = (ratio of radii) 
(ratio of heights) 


= (4:5) (2:3) = 8:15. 





(vii) If the ratio of heights and the ratio of curved 
surface areas of two right circular cylinders are 
given, then 


Ratio of radii = (ratio of curves surface areas) 
(inverse ratio of heights). 





Illustration 22: The heights and curved surface areas 
of two right circular cylinders are in the ratio 3:4 and 
5:8, respectively. Find out the ratio of their radii. 
Solution: Ratio of radii = (ratio of curved surface areas) 
(inverse ratio of heights) 








11 иш . . — . 
(5:8) (5:1) (5:8) (4:3) = 5:6. 





(viii)If the ratio of radii and the ratio of curved 
surface areas of two right circular cylinders are 
given, then 


Ratio of heights = (ratio of curved surface 
areas) (inverse ratio of radii) 





Illustration 23: The radii of two right circular cylinders 
are in the ratio of 3:4 and their curved surface areas are 
in the ratio of 5:6. Find out the ratio of their heights. 
Solution: Ratio of heights — (ratio of curved surface 
areas) (inverse ratio of radii) 


= (5:6) (4:3) = 10:9. 


Right Circular Cone 


A right circular cone 1s a solid obtained by rotating a 
right-angled triangle around its height. 





If r = radius of base; Л = height, 


1 = slant height = ү/ +r’ , then 


(1) Volume of cone 


- : х area of the base x height 


1 р ) 
= — x л r!h cubic units 


(1) Area of curved surface = л rl 


= лг +r’? sq. units 
(11) Total surface area of cone 
= Area of the base + area of the curved surface 
= л ли = л” (r+ 1 sq units. 
(iv) For two cones 
(a) When volumes are equal 





Ratio of radii = inverse ratio of heights 
(b) When radii are equal 

Ratio of volumes = Ratio of heights 
(c) When heights are equal 

Ratio of volumes = (ratio of radii)’ 


(d) When curved surface areas are equal 
Ratio of radii = inverse ratio of slant 
heights. 








Illustration 24: Find out the slant heights of a cone 
whose volume is 1232 cm? and radius of the base is 7 cm. 


1 
Solution: Volume of the cone = Л дей = 1232 


1232x3.. 1232 3x1 
zr) 22х7х7 





h = = 24 cm. 


Slant height / is given by the relation 


1 =? +r’ 
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-4(24у + (TY. --4576-49 
= 625 =25 cm. 


Slant height of the cone is 25 cm. 
Illustration 25: А tent is of diameter 12 m at the base 
and its height is 8 m. 

(i) Find the slant height; and 
(1) The canvas required in m’. 
How many persons can the tent accommodate, at 
the most, if each person requires 18 m? of air? 
Solution: Diameter of the base of a conical tent = 12 m. 


Radius (r) - i = 6 m and its height (h) 


= 8 m. 


(i) Slant height (7) = 


= 64+36= 100 = 10 m. 


(ii) Area of canvas required 
-nznxrxl 
22 
MES x 6 x 10 = 188.57 m 
(11) Volume of conical portion 


= -rr’h 
3 


= ев = 301.71 m’. 
37 
Space required for each person = 18 т. 
Number of persons that can be accommodated 
301.71 


= —— = 16. 
18 


Illustration 26: The height of a cone is 21 cm and 
radius of its base is 28 cm. Find out its total surface area. 


Solution: We have, r = 28 cm and h = 21 cm. 
Slant height (7) = Jr? +h? = 28)? + (21) 


= 41225 = 35 cm. 


Total surface area = m r (I + r) 


S 2, 28 x (35 + 28) 





= 22 98x63 
7 


= 5544 cm’. 


Illustration 27: Two right circular cones of equal 
curved surface areas have their slant heights in the ratio 
of 3:5. Find out the ratio of their radii. 
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Solution: Ratio of radii — inverse ratio of slant heights 


Illustration 28: Two right circular cones of equal 
volumes have their heights in the ratio of 4:9. Find out 
the ratio of their radii. 





Solution: Ratio of radii = inverse ratio of heights 


[1 1 
: : 3:2. 
459 49:4 


Illustration 29: Two right circular cones of equal 
heights have their radii in the ratio of 1:3. Find out the 
ratio of their volumes. 








Solution: Ratio of volumes = (Ratio of radii)? 
= (1:3)? = 1:9. 






If the ratio of volumes and the ratio of heights 
of two right circular cones (or cylinders) are 
given, then 


Ratio of radii 





= xl (ratio of volumes)(inverse ratio of heights) 





-4(8:2)8:3) :4/4:1=2:1. 








Illustration 30: The volumes of two cones are in the 
ratio 3:2 and their heights in the ratio 3:8. Find out the 
ratio of their radii. 


Solution: Ratio of radii 





= Ч! (ratio of volumes)(inverse ratio of heights) 





= 4/(3:2)(8:3) = /4:1=2:1. 


(vi) If the ratio of heights and the ratio of diameters 
(or radii) of two right circular cones (or 
cylinders) are given, then 


Ratio of volumes = (ratio of radii)? 
X (ratio of heights). 





Illustration 31: The heights of two cones are in the 
ratio of 5:3 and their radii is in the ratio 2:3. Find out 
the ratio of their volumes. 


Solution: Ratio of volumes 
= (ratio of radii)? x (ratio of heights) 
= (2:3) x (5:3) 


A P = 20:27. 
9: 3 





(vii) If the ratio of radii (or diameter) and the ratio of 
volumes of two right circular cones are given, 
then 
ratio of heights 


— (inverse ratio of radii)? (ratio of volumes). 





Illustration 32: The volumes of two cones are in the 
ratio of 1:4 and their diameters are in the ratio of 4:5. 
Find out the ratio of their heights. 
Solution: Ratio of heights 

= (inverse ratio of diameters) x (ratio of volumes) 


($3) (1:4) = (5:4y (1:4) 


Frustum of a Right Circular Cone 


A cone with some of its top portion cut off is called, 
the frustum of the original cone. 


К = Radius of the base of frustum 

r — Radius of the top of the frustum 
h — Height of the frustum 

| = Slant height of the frustum, then 


(a) Slant height = 7? + (R- ry units 


) Area of the curved surface = л (R + r) l sq. 
units 
(c) Total surface area of the frustum 
= л [(Ё? + 2) + 1 (R + r)] sq. units 


Л 
(d) Volume of the frustum = 23 (R? +r? + Вк) си 


units. 








Illustration 33: A reservoir is in the shape of a frustum 
of a right circular cone. It is 8 m across at the top and 4 
m across the bottom. It is 6 m deep. Find out the area of 
its curved surface, total surface area and also its volume. 
Solution: Неге, R = 4, r= 2 and Л = 6. 


Slant height (1) = Jn xq 
= 406) + (4-2)? = 440. 


Area of the curved surface 
-gz(R-«r)l 


= (442) 40 


18.8 x 6.3 = 118.4 m 
Total surface area = л [(R?+ 7°) +1(R+7)] 


= pP +22) + 40 (4 + 2) 
22 
= = (20 + 6/40) = 181.6 шд 
TEM) 5 ch 
Volume of the frustum = Ex +r° + Rr) 
= 22 6 дїк 44x 2) 
7 3 


= = 204448) = 176 m°. 


Sphere 


A sphere is the solid figure formed by revolving a semi- 
circle on its diameter. 






The mid-point of the diameter 18 called, centre 
of the sphere, and the radius of the semi-circle 18 
called, the radius of the sphere. 

If r = radius of the spheres, then 


4 : А 
(i) Volume of sphere = ud cubic units 


(ii) Surface area = 477° sq units. 


(iii) Volume of hemisphere = 2 ar dubie ШИН 


(iv) Area of curved surface = 2777 sq units of 
hemisphere 

(v) Total surface area of hemisphere = Злу? sq 
units. 








Illustration 34: Diameter of a sphere is 28 cm. Find 
out its surface area and volume. 
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28 
Solution: Radius of the sphere (7) - 5, = 14 ст. 


Surface area = 4л? = 4 x 2, 14x14 


= 2464 cm’. 

з 

Volume of sphere = 5 mr 
4 


= мам 
3 7 


= 11498.6 cm’. 
Illustration 35: Find out the volume, curved surface area 
and total surface area of a hemisphere of radius 21 cm. 
Solution: Volume of the hemisphere 
= gp ary atx 21x21 = 19494 om, 
3 3 7 
Curved surface area = 27r 





2 


=2 х Zane 


= 2772 cm’. 
Total surface area = 327° 


—3x Zune 


= 4158 cm’. 





(vi) For two spheres 


(a) (Ratio of radii — Ratio of surface areas 
(b) (Ratio of radii) = Ratio of volumes 
(c) (Ratio of surface areas)? 

= (Ratio of volumes)’. 





Illustration 36: The radii of two spheres are in the 
ratio of 2:3. What is the ratio of their surface areas? 


Solution: Ratio of surface areas = (ratio of radii)? 
= (2:3)? = 4:9. 
Illustration 37: The surface areas of two spheres are 
in the ratio 1:2. Find out the ratio of their volumes. 
Solution: We have, 
(Ratio of surface areas)? = (Ratio of volumes) 
= (1:2)? = (Ratio of volumes) 

Ratio of volumes - 1:8 = 1:22. 
Illustration 38: The radii of two spheres are in the 
ratio of 2:45. Find out the ratio of their volumes. 
Solution: Ratio of volumes = (Ratio of radii)? 

-0(2:5у = 8:125. 
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Prism 


A solid having top and bottom faces identical and side 
faces rectangular is a prism. 


Side Edge 
Face 


~<t— Side Face 


Base | 


In a prism with a base of n sides; 

Number of vertices = 2n 

and Number of faces = n + 2. 

Volume of the prism = area of base х height 
Lateral surface area — perimeter of base x height 








Total surface area — 2 x Base area 
+ Lateral Surface area. 


Illustration 39: Find out the volume and the total 
surface area of a triangular prism whose height is 30 
m and the sides of whose base are 21 m, 20 m and 13 
m, respectively. 
Solution: Perimeter of Базе = 21 + 20 + 13 = 54 m. 
height = 30 m. 

Area of base -4/5(8 ays—b)(s—c) 














= 2121-2127 - 2021 -13) 


= /27х6х7х14 2126 m°. 
Volume of the prism = area of base x height 
= 126 x 54 = 6804 m. 
Also, surface area of the prism 
— 2 x Base area - lateral surface area 
= 2 Base area + perimeter of base x height 
=2х 126 + 54 x 30 = 1872 m’. 


SOLIDS INSCRIBED/CIRCUMSCRIBING OTHER SOLIDS 





1. If a largest possible sphere is circumscribed by 
a cube of edge ‘а’ cm, then the radius of the 


sphere — 5 : 





Illustration 40: 


Find out the volume of largest possible 
sphere circumscribed by a cube of edge 8 cm. 


Solution: Radius of the sphere = 2-5 = 4 ст 
Td 
Volume of the sphere = 5 zr 
= ы х 22 х4х4х4 
3: 27 
= 26.81 cm’. 





2. Ifa largest possible cube is inscribed in a sphere 
of radius ‘а’ cm, then the edge of the cube 
2a 


A 





Illustration 41: 


Find out the surface area of largest 
possible cube inscribed in a sphere of radius 4 cm. 


2а 2x4 8 
Solution: Edge of the cube == = =—. 
3 B B 
Surface area of the cube = 6 (edge)? 


64 





6 x 


128 ст. 






. If a largest possible sphere is inscribed in a 
cylinder of radius ‘а’ cm and height ‘h’ cm, 


then 

aforh»a 
radius of the sphere — 47 

B fora» h 








Illustration 42: 


Find out the surface area of largest 
possible sphere inscribed in a cylinder of radius 14 cm 
and height 17 cm. 


Solution: Radius of the sphere = 14 cm (^ h> a) 


Surface area of sphere = 4л r° 
-4х = х14х14 


= 2464 cm’. 





4. Ifa largest possible sphere is inscribed in a cone 
of radius ‘а’ cm and slant height equal to the 
diameter of the base, then radius of the sphere 

a 


== 


Illustration 43: 





Find out the surface area of largest 
possible sphere inscribed in a cone of radius 21 cm and 
slant height equal to the diameter of the base. 


Solution: Radius of the sphere = L-4 cm. 


Зз 3 


Surface area of the sphere = 4z г? 





d 22 21 | 2l 
7 435 45 
= 1848 cm’. 






. If a largest possible cone is inscribed in a 
cylinder of radius ‘a’ cm and height ‘h’ cm, 
then radius of the cone = a and height = h. 





Illustration 44: Find out the volume of largest possible 
cone inscribed in a cylinder of radius 6 cm and height 
14 cm. 
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Solution: Radius of the cone (7) = 6 cm. 
and height of the cone (A) = 14 cm. 
1 


Volume of the cone = 5 лг?Л 


= DA MIA 
3 7 


= 528 cm’. 





6. If a largest possible cube is inscribed in a 
hemisphere of radius 


the cube = ap. 


€ 


а’ cm, then the edge of 





Illustration 45: Find out the length of the diagonal 
of largest possible cube inscribed in a hemisphere of 
radius 4 4/2 cm. 


2 2 8 
Solution: Edge of the cube = «25502 Lm 
3 з WB 


cm. 
Diagonal of the cube = J3 (edge) 


es = 8 cm. 


B 


SOME USEFUL SHORT-CUT METHODS 





1. If all three measuring dimensions of a sphere, 
cuboid, cube, cylinder or cone are increased 
or decreased by x%, y% and z% respectively, 
then the volume of the figure will increase or 
decrease by 





ху t+ уг + zx | гэ 


+ytzt 
Ё ши 100 100? 


For cuboid, the three measuring dimensions are 
length, breadth and height. 

For cube, all three measuring dimensions are 
equal, i.e., x = y = Z. 

For sphere also, (or diameter) all three measuring 
dimensions are equal and is given by radius, 
ie, x=y=Zz=r. 

For cylinder or a cone two measuring dimensions 
are equal to radius and third measuring 
dimension is height 


1.е., х= у= ғап 2 = fh. 








Illustration 46: Тһе length, breadth and height of a 
cuboid are increased by 5%, 10% and 20%, respectively. 
Find out the percentage increase in its volume. 
Solution: Here, x = 5, у = 10 and z = 20. 

Percentage increase in volume 





Xy + XZ + yz XYZ IL 
0 


= | х+у+2+ + 
| 100 (100)? 


(5x10) + (5x 20) + (10x 20) 
100 : 
7 
5x10x20 |^ 
Яя-----т-- 
(100)? 





5+10+20+ 





350 1000 
= |35 + + 5 
100 (100) 
= (35 + 3.5 + 0.1)% 


= 38.6% 


Illustration 47: The sides of a cube are decreased by 
1096 each. Find out the percentage change in its volume. 
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Solution: Here, x = y = 2. 
Percentage change in volume 


Зх? х) d 
=|3х + + 5 % 
100 (100) 
a 2 urs 3 
=| 3( 10) +24 19) +! Tor 90 
100 (100) 
= (-30 +3 - 0.1)% = — 27.1% 


—ve sign indicates decrease in volume, that 1$, there 1s 
a decrease in volume by 27.196 


Illustration 48: The diameter of a sphere is increased 
by 2090. What 18 the percentage increase in its volume? 








Solution: Percentage increase in volume 





2 3 
= Apos d % [Here, x = y = 2] 
100 (100)? 


НЬ | 3(20)" (20° K 
100 (100)? 


= (60 + 12 + 0.8)% = 72.8% 


Illustration 49: The radius of a right circular cylinder 
18 decreased by 5%, but its height 1s increased by 10%. 
What is the percentage change in its volume? 





Solution: Here, х = у = –15 and z = 10. 
Percentage change in volume 
5-519, HCD+) + C300 
96 
, ©5950) 
(100)? 

= (0 — 0.75 + 0.025)% = — 0.725% 
Therefore, volume decrease by 0.725% 





Illustration 50: Each of the radius and the height of 
a cone is increased by 2596. Find out the percentage 
increase in volume. 
Solution: Here, x = y = 25 and z = 25. 

Percentage increase in volume 


25425425, 25533023 23 


ша 0 
i 25x25x25 ^ 


(100) 





= (75 + 18.75 + 1.56)% = 95.3% 





2. If the two measuring dimensions which are 
included in the surface area of a sphere, cuboid, 
cube, cylinder or cone are increased or decreased 
by х% and у%, then the surface area of the 
figure will increase or decrease by 


(rr En 


Note that in case of percentage increase, values of 
x, y and z are positive, and in case of percentage 
decrease, values of x, y and z are negative. 





Illustration 51: 


Each edge of a cube 18 increased by 
2096. What 18 the percentage increase in its surface area? 
Solution: Here, x = y = 20. 

Percentage increase in surface area 


Xy |, 
=| x+ y +— |% 
| Ч 2) : 





:Їзөх20:227251 
100 


= (40 + 4)% = 44% 
Illustration 52: The radius of a hemisphere is decreased 
Бу 10%. Find out the percentage change in its surface area. 
Solution: Here, x = y = -10. 
Percentage change in surface area 


= XY 1, 
= | х+у+—|% 
| d =) : 


- ( 10 0+ TOCO) y 





100 

= (-20 + 1)% = -19% 
Therefore, surface area of hemisphere decreases by 19% 
Illustration 53: The radius of a right circular cone 
is increased by 25% and slant height is decreased by 
30%. Find out the percentage change in curved surface 
area of the cone. 
Solution: Here, x = 25 and y = -30. 

Percentage change in curved surface area 


ху |, 
=| x+ y +— |% 
| Ч A : 


= Ё 30+ X y 
100 


= (-5 - 7.5)% = -12.5% 
Therefore, curved surface area decreases by 12.5% 
Illustration 54: The radius and height of a cylinder 
are increased by 10% and 20%, respectively. Find out 
the percentage increase in its surface area. 





Solution: Here, x = 10 and y = 20. 
Percentage increase in surface area 


| 
а 
= 
+ 
< 
+ 
Эн 
= | 
gs 
dM 
Ёс 





| = 32% 






3. Ifa sphere of radius R is melted to form smaller 
spheres each of radius r, then 


The number of smaller spheres 
Volume of the bigger sphere 





Volume of the smaller sphere 








Illustration 55: Find out the number of lead balls of 
radius 1 cm each that can be made from a sphere of 
radius 4 cm. 








R 3 4 3 
Solution: Number of lead balls | | B 64. 
r 


4. If by melting n spheres, each of radius r, а big 
sphere is made, then 


Radius of the big sphere = ran. 





Illustration 56: If by melting 8 spheres, each of radius 
5 cm, a big sphere is made, what will be the radius of 
the big sphere? 

Solution: Radius of the big sphere = ;.in 


= 53/8 = 5.2 = 19 cm. 





5. If a cylinder is melted to form smaller spheres 
each of radius r, then 


Vol f cylind 
The number of small spheres = ыы: 


Volume of 1 sphere ` 





Illustration 57: How many bullets can be made out of 
a loaded cylinder 24 cm high and 5 cm diameter, each 
bullet being 2 cm in diameter? 
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Volume of cylinder 





lution: N f bullets = ` 
Solution: Number of bullets Volume of 1 sphere 


У 
Е i —— = 450. 
гааны 





6. If a sphere of radius г is melted and a cone of 
height Л is made, then 


Radius of the cone = 2 x ,/—. 

or, 

If a cone of height / is melted and a sphere of 
radius r is made, then 


Radius of the cone = 2 х ,/—. 








Illustration 58: 


A solid cone of copper of height 3 cm 
is melted and a solid sphere of radius 3 cm is made. 
Then what is the diameter of the base of the cone? 
Solution: Radius of the base of the cone 


p 3 
x 47 х af 3 6 


Diameter of the base of the cone = 2x 6 


= 12 em. 
Illustration 59: If a solid cone of copper of height 2 
cm is melted and a solid sphere of radius 2 cm is made, 
what 1s the diameter of the base of the cone? 
Solution: Radius of the base of the cone 


p Qy 
-2х Тэх 2 


=2х2=4 ст. 
Diameter of the base of the cone = 2 х 4 = 8 cm. 








Exercise- | 





1. A tank, 16 m long and 23 m wide contains water. 
How many cubic m of water must be rushed into it 


2 
to make the surface rise by 16 3 cm? 
(a) 48 m? (b) 40 m? 
(c) 32 m? (d) 42 m? 


2. The outer dimensions of a closed box are 12 cm by 
10 cm by 8 cm. If the box is made of wood 1 cm 
thick, find out the capacity of the box. 


(a) 360 cm? 
(c) 240 cm? 


(b) 480 cm? 
(d) 560 cm? 
3. А cistren of dimensions 2.4 m x 2.0 m x 1.5 m takes 


2 hours 30 minutes to get filled with water. The rate 
at which water flows into the cistern is: 


(a) 0.48000 cu.m/h 
(c) 800 cu.m/sec 


(b) 800 cu.m/min 
(d) None of these 


34.12 Chapter 34 


4. 


10. 


11. 


12. 


The area of three adjacent faces of a rectangular box 
are p, q and r square cm. The volume of the box is 
given by: 

(а) (p*q*rem (b) 
(с) (раг) cm? (4) раг ст? 


pqr em? 


. A reservoir, 30 m long, and 15 m broad, is filled 


with water. How many gallons of water must be 
taken out to lower the level of water by 4 m? 

(a) 342000 gallons (b) 364200 gallons 

(c) 324000 gallons (d) 386400 gallons 


. How many bricks, each measuring 250 cm by 12.5 


ст by 7.5 ст, will be required to build a 5 m long, 
3 m high and 20 cm thick wall? 
(a) 1480 (b) 1280 
(c) 1680 (d) 1480 


. Find out the cost of the log of wood measuring 15 


1 3 1 

— mby 2> m by 1 — m at $45 рег cm’. 
2 y 4 y 3 P 

(а) 54257.50 


(с) 54207.50 


(5) 54005.00 
(d) 54357.50 


. How many bricks are required to build а 15 m long 3 


m high and 50 cm thick wall, if each brick measures 
25 cm by 12 cm by 6 cm. 


(a) 16500 (b) 14500 
(c) 12500 (d) 10500 


. Find the diagonal of a cuboid whose dimensions are 


12 m by 10 m by 8 m. 

(а) 18 m (b) 17.5 m 

(c) 17 m (d) 16.5 m 

The outer dimensions of a closed wooden box of 1 
cm thick are 12 cm by 10 cm by 8 cm. Find out 


the cost of the wood required to make the box if 1 
cm? of wood costs €3.00. 


(а) 31440 (b) 31640 

(c) 21840 (d) 32040 

3 equal cubes are placed adjacently in a row. Find 
out the ratio of the total surface area of the new 
cuboid to that of the sum of the surface areas of the 
three cubes: 

(a) 3:5 (b) 4:5 

(c) 6:7 (d) 7:9 

The diagonal of a cubical box is 4300 cm. Find 
out the surface area: 


(а) 600 4/3 cm? 
(с) 1200 em? 


(b) 600 cm? 
(d) 9004/3. cm? 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


An iron cube of 10 cm sides is hammered into a 
rectangular sheet of thickness 0.5 cm. If the sides of 
the sheet be in the ratio 1:5, the sides (in cm) are: 
(а) 110 cm, 50cm (6) 20 cm, 100 cm 

(c) 40 cm, 200 cm (d) None of these 

The length of a room is 12 m, width 8 m, and height 
6 m. How many boxes will it hold if each is allowed 
1.5 cubic metre of space? 

(a) 864 (b) 506 

(c) 384 (d) 436 


A 3.3 m high room is half as long again as it is wide 


and its volume is 123 — m. Find out its length and 
breadth. 4 

(а) 7.5 m, 6 m (0) 8 т, 5 т 

(с) 7.5 т, 5 т (9) 8.5 т, 5 т 

А tank 3 m long, 2 m wide and 1.5 m deep is dug 
in a field 22 m long and 14 m wide. If the earth dug 
out 18 evenly spread out over the field, the level of 
the field will rise by nearly: 

(a) 0.299 cm (b) 0.29 mm 

(c) 2.98 cm (d) 4.15 cm 

A school room is to be built to accommodate 70 
children, so as to allow 2.2 m? of floor and 11 m? 
of space for each child. If the room be 14 m long, 
what must be its breadth and height? 

(а) 12 m, 5,5 m (b) 11m, 5 m 

(c) 13 m, 6 m (d) 11 m, 4 m 

If 210 m? of sand be thrown into a tank 12 m long 
and 5 m wide, find how much the water will rise? 
(a) 3.5 m (b) 4 m 

(c) 7 m (d) Data inadequate 

If the length, breadth and height of a rectangular 
parallelopiped are in the ratio 6:5:4 and if total 
surface area is 33,300 m/?, then the length, breadth 
and height of parallelopiped (in cm) respectively are: 
(a) 90, 85, 600 (b) 90, 75, 70 

(c) 85, 75, 60 (d) 90, 75, 60 

A m of metal weighing 90 Kg is rolled into a square 
bar 9 metre long. An exact cube is cut off from the 
bar. How much does it weigh? 


2 1 
(a) T2 Kg (b) 94 Kg 


1 2 
3-К 44-К 
(8 5 (098 5 


How many cubes, each of surface 24 сш” can be 
made out of a cube of edge measure 1 metre? 

(a) 165000 (b) 125000 

(c) 180000 (d) 155000 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


3 solid cubes whose edges are 6, 8 and 10 ст 
respectively, are melted and formed into a single 
cube. If there be no loss of metal in the process, 
find out the edge of the new cube. 

(a) 16 cm (b) 10 cm 

(c) 14 cm (d) 12 cm 

If a cube with its edge 6 cm is melted and smaller 
cubes with edge 2 cm each are formed, then how 
many cubesare formed? 

(a) 39 (b) 24 

(c) 27 (d) 21 

How many small cubical blocks of side 5 cm can be 
cut from a cubical block whose each edge measures 
20 cm? 

(a) 56 (b) 48 

(c) 64 (d) 52 

Surface area of a cube is 600 cm?. Find out the 
length of its diagonal. 


(а) 15/3 (b) 123 
(с) 10 V3 cm (d) None of these 


A rectangular tank is 30 m long and 20 m broad. 
Water 18 being flown into it through a square pipe 
of side 5 cm. What is the speed of water if the level 
of water in the tank rises by 1 m in 8 hours? 

(a) 30 Km/h (b) 36 Km/h 

(c) 40 Km/h (d) None of these 

Calculate the number of bricks, each measuring 25 
cm х 15 cm x 8 cm, required to construct a wall 
with its dimension 19 m x 4 m x 5 m, when 10% 
of its volume 18 occupied by mortar. 

(a) 4000 (b) 8000 

(c) 7000 (d) 6000 

3 cubes of metal whose edges are in the ratio 3:4:5 
are melted into a single cube, the length of whose 
diagonal is 48 4/3 m. Calculate the edges of the three 
cubes. 

(a) 24 m, 32 m, 40 m (b) 40 m, 32 m, 24 m 

(c) 30 m, 22 m, 18 m (d) 48 m, 36 m, 24 m 

A cube of lead with edges measuring 6 cm each 1s 
melted and recasted into 27 equal cubes. The length 
of the edge of the new cube 15: 

(a) 3 cm (b) 4 cm 

(c) 2 ст (d) 1.5 cm 

The volume of a cube is 729 cm). The total surface 
area of the cube is: 
(а) 216 cm? 

(c) 486 cm? 


(b) 384 сш? 
(d) 512 cm? 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 
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. 2 cubes have volumes in the ratio 1:27. The ratio of 


the area of the face of one to that of the other is: 
(a) 1:2 (b) 1:3 

(c) 1:6 (d) 1:9 

2 cubes, each of side 12 cm, are joined end-to-end. 
The surface area of the resulting cuboid 1s: 


(а) 1240 ст? (5) 1440 cm? 
(c) 2250 cm? (d) 4252 cm? 


The perimeter of one face of a cube is 20 cm. Its 
volume is: 


(a) 1009 cm? (b) 525 cm? 
(c) 320 cm? (4) 125 cm? 
A cube of edge 3 cm of iron weighs 12 gm. What 


18 the weight of a similar cube of iron whose edge 
is 12 cm? 


(a) 768 gm (b) 678 gm 
(c) 964 gm (d) 864 gm 
The weight of a solid cube of iron of 1 cm edge is 


17 gm. What should be the weight with a similar 
cube of edge 3 cm? 

(a) 449 gm (b) 459 gm 

(c) 469 gm (d) 4390 gm 

A cubic metre of silver weighing 900 Kg is rolled 
into a 16 m long square bar. Find out the weight of 
an exact cube cut off from it. 


(a) 14 Kg 625 gm (6) 30 Kg 

(с) 10 Kg (d) 7 Kg 50 gm 

A 4 cm cube 18 cut into 1 cm cubes. What is the 
ratio of the surface area of small cubes to that of 
the large cube? 

(a) 1:16 (b) 2:3 

(c) 4:1 (d) 6:1 

A large cube is formed from the material obtained 
by melting three smaller cubes of 3, 4 and 5 cm 


side. What is the ratio of the total surface areas of 
the smaller cubes and the large cube? 


(a) 2:1 (b) 3:2 
(c) 25:18 (d) 27:20 
How many small cubes, each of 96 cm? surface area, 


can be formed from the material obtained by melting 
a larger cube with 384 cm? surface area? 

(a) 8 (b) 5 

(c) 800 (d) 8000 

A cubical metallic tank whose each edge measures 
30 cm, is completely filled with water. If 2,7 litres 
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41. 


42. 


43. 


44. 


45. 


46. 


47. 


water is taken out of it, what will be the depth of 
the remaining water in the tank? 


(a) 37 cm (b) 27 cm 
(c) 17 cm (d) None of these 


Find out the weight of a hollow cylindrical lead pipe 


1 А . | : 
28 cm long and 5 cm thick. Its internal diameter 1s 


8 ст. [ Weigh of 1 cm? of lead is 11.4 g, л = 2) 


(a) 3.762 Kg 
(c) 7.462 Kg 


(b) 4.562 Kg 
(d) 6.762 Kg 


Volume of the cylinder is 1650 m?. whereas the 


surface area of its base is 78 fur Find out the 
height of the cylinder. 
(a) 2.1 m 
(c) 21 m 


(b) 7.5 m 
(d) 14 m 


1496 cm? of a metal is used to cast a pipe of length 
28 cm. If the internal radius of the pipe is 8 cm, 
then the outer radius of the pipe 15: 

(a) 7 ст (b) 9 cm 

(c) 10 cm (d) 12 cm 


The base of a of 10 cm high solid cylinder is a 
semi-circle of radius 7 cm. Its total surface (in cm?) 


18 (us л = 2| 
7 


(а) 154 
(с) 514 


(0) 176 
(d) None of these 


A sphere is melted to form a cylinder whose height 
18 5 times its radius; What is the ratio of radii of 


sphere to the cylinder? 
(a) 3:2 
(c) 3:5 


(b) 4:3 

(d) 2:3 

The radius of a cylinder is the same as that of a 
sphere. Their volumes are equal. The height of the 
cylinder is: 

(a) 4/3 times its radius. 
(c) equal to its radius. 


(b)2/3 times its radius. 
(d)equal to its diameter. 


A 12 m deep well with internal diameter 3.5 m 1s 
dug up. The earth from it is spread evenly to form 
a platform 10.5 m by 8.8 m. Determine the height 
of the platform. 


(a) 2.25 m 
(c) 1.25 m 


(b) 325 m 
(d) 4.25 m 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


The curved surface of a well is 264 sq m and its 
capacity is 924 m?. What is the diameter and the 
depth of the well? 


(a) 8m (b) 9 m 

(c) 4.5 m (d) 6 m 

The sum of the radius of the base and the height of 
a solid cylinder is 37 m. If the total surface area of 
the cylinder be 1628 m°, find out the volume: 

(а) 4620 т? (b) 4630 т 

(c) 4520 n (d) 4830 m° 


А 1 
А brick measures 20 cm Бу 10 cm by 7 a cm. How 


many bricks will be required for constructing a 25 


m long, 2 m high and m thick wall? 


(a) 25000 (b) 35000 
(c) 20000 (d) 45000 


The height of a right circular cylinder is 6 m. 3 
times the sum of the areas of its two circular faces 
is twice the area of its curved surface. The radius 
of the base is: 


(а) 4 m (6) 2m 
(c) 6 m (d) 1.5 m 
The radius of the cylinder 18 made twice as large. 


How should the height be changed so that the volume 
remains the same? 


(a) > x height of two cylinders 
1 | M : 
(9) 1 X height of original cylinder 


(c) А л? 


(d) None of these 


A right cylinder and a right circular cone have the 
same radius and the same volume. The ratio of the 
height of the cylinder to that of the cone is: 


(a) 3:5 (b) 2:5 
(c) 3:1 (d) 1:3 
2 cans have the same height equal to 21 m. One can 


18 cylindrical, the diameter of whose base is 10 cm. 
The other can has square base of side 10 cm. What 
18 the difference in between their capacities? 


(a) 350 cm? (b) 450 cm? 
(c) 250 cm? (d) None of these 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


A roller is 120 cm long and has diameter 84 cm. 
If it takes 500 complete revolutions to level a play 
ground, then determine the cost of levelling at the 


rate of 30 paise рег m’. (use л = 2) 


(a) 5475.40 (b) $375.45 
(c) 5375.20 (d) 5475.20 


The circumference of one end of a frustum of а 
right circular cone 1s 48 cm and of the other end 18 
34 cm. If the height of the frustrum is 10 cm, its 
volume (in cm?) is: 

(a) 5400 (b) 1350 

(c) 2700 (d) 4050 

Find out the amount of concrete required to erect 
a concrete pillar whose circular base will have a 
perimeter 8.8 m and whose curved surface is 17.6 


(8 


4 3 3 3з 
а) 12 — т b) 12 — m 
(a) 35 (b) 95 


1 8 
c) 12-01 d) 12— т 
(c) 1 (909255 
Sum of the length, width and depth of a cuboid 18 
s and its diagonal is d. Its surface area is: 
(a) ғ (b) 4 
(с) 52 – Ф (5) 52 + Ф 
A cylindrical tower is 5 m in diameter апа 14 т 
high. The cost of white washing its curved surface 
at 50 paise per m? is: 
(а) 890 (b) 397 
(c) $100 (d) $110 
A solid piece of iron of dimensions 49 x 33 x 24 cm 
is moulded into a sphere, The radius of the sphere 
18: 
(а) 35 ст (b) 21 cm 
(c) 29 cm (d) None of these 
How many coins, 2 mm thick and 1.5 cm in diameter, 
should be melted in order to form a right circular 
cylinder its base diameter 6 cm and height 8 cm? 
(a) 640 (b) 540 
(c) 740 (d) 840 
A hemisphere is made of lead. Its of radius is 6 cm; 
It cast into a right circular cone of 75 cm height. 
The radius of the base of the cone 15: 


(a) 1.4 cm (b) 2.4 cm 
(c) 1.6 cm (d) 3.2 cm 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 
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A solid cylinder has a total surface area of 231 cm’. 
Its curved surface area is (2/3) of the total surface 
area. Find out the volume of the cylinder. 


(a) 270 cm? (b) 269.5 cm? 
(c) 256.5 cm? (d) 289.5 cm? 


It is required to design a circular pipe such that water 
flowing through it at a speed of 7 m per min fills a 
tank of capacity 440 cubic m in 10 min. The inner 
radius of the pipe should be: 


(a) 2m (b) V2 m 
1 1 
(с) - m (d) T m 


From a solid right circular cylinder with height 10 
cm and radius of the base 6 cm; a right circular 
cone of the same height and base is removed. The 
volume (in cm?) of the remaining solid is: 

(a) 377 (b) 754.3 

(c) 1131 (d) None of these 

The radii of two cylinders are in the ratio 2:3. The 
ratio their height is 5:3. The ratio of their volume 
15: 

(а) 20:27 (0) 10:9 

(с) 18:13 (4) 9:20 

The capacity of a tank, in the form of a cylinder, is 
6160 m?. If the diameter of its base is 28 m, find 
out the cost of painting its inner curved surface at 


the rate of 52.8 per m’. [Us T= 2) 


(a) 2464 (b) 2664 

(c) 3064 (d) 2864 

The sum of the radius of the base and the height of 
a solid cylinder is 37 m. If the total surface area of 
the solid cylinder is 1628 т>, then the circumference 
of its base and the volume of the cylinder are: 


(а) 68 m; 7875 m^ (Ы) 52 m; 5825 m? 
(c) 44 m; 4620 m? (d) 30 m; 3859 m? 
A rectangular piece of paper is 22 cm long and 10 


cm wide. A cylinder is formed by rolling the paper 
along its length. The volume of the cylinder 15: 


(а) 225z cm? (b) 385 cm? 
(c) 25z cm? (d) None of these 


The ratio of total surface area to lateral surface area 
of a cylinder whose radius is 80 cm and height 20 
cm, is: 
(a) 2:1 
(c) 4:1 


(b) 3:1 
(d) 5:1 
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71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


A right cylindrical vessel is full with water. How 
many right cones having the same diameter and 
height as those of right cylinder will be needed to 
store that water? 

(a) 2 (b) 3 

(c) 4 (d) 5 

A cylindrical bucket is 72 cm high and 29 cm in 
diameter and is full of water. This water is emptied 
in a rectangular tank whose length and breadth are 
66 cm and 28 cm, respectively. What will be the 
height of the water level in the tank? 

(a) 36 cm (b) 48 cm 

(c) 24 cm (d) 22 cm 

A cylindrical iron rod is 70 cm long. The diameter of 
18 end portion 18 2 cm. What is its weight, reckoning 
a cm? of iron to weigh 10 grams? 

(a) 4 Kg (b) 4.2 Kg 

(c) 2.2 Kg (d) Data inadequate 

If the radius of a cylinder is doubled and the height 
18 halved, then what would be ratio between the new 
curved surface area and the previous curved surface 
area of the cylinder: 

(a) 1:1 (b) 2:1 

(c) 3:2 (d) 2:3 

A cylindrical jar of diameter 24 cm contains water to 
a height of 30 cm. A spherical steel ball is dropped 
into the jar and the level of the water rises by 67.5 
mm. The diameter of the ball 15: 

(a) 16 cm (b) 15 cm 

(c) 20 cm (d) 18 cm 

The material of a solid cone is converted into the 
shape of solid cylinder of equal radius. If the height 
of the cylinder is 5 cm, then what 18 the height of 
the cone? 

(a) 25 cm (b) 15 cm 

(c) 20 cm (d) 10 cm 

The volume of solid cylinder whose diameter of the 
base is 14 mm and length 25 mm is 3850 mm’. If 
length of the cylinder is doubled, but the diameter is 
halved, then what will be the volume of the resulting 
cylinder? 

(а) 1172 mm? 

(c) 3850 mm 

(e) None of these 


A monument has 50 cylindrical pillars each of 
diameter 50 cm and height 4 m. What will be the 
labour charges for cleaning these pillars at the rate 
of 50 paise per m?? (Use л = 3.14): 


(b) 1925 mm? 
(4) 7700 mm? 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


(а) 2237 (b) 2257 
(c) $157 (d) $353 


The radius of a cylinder is made twice large. How 
should the height be changed, so that its volume 
remains unchanged? 


(a) ог original (b) тог original 


(c) : of original (d) Lof original 

A spherical ball of lead, 3 cm in diameter, is melted 
and re-cast into three spherical balls. The diameter 
of 2 of these are 1.5 cm and 2 cm, respectively. The 
diameter of the third ball is: 


(a) 2.66 cm (b) 2.5 cm 
(c) 3 cm (d) 3.5 cm 
A cone and a cylinder having the same area of the 


base have also the same area of curved surfaces. 
If the height of cylinder be 2 m, find out the slant 
height of the cone: 


(а) 3 m (b) 3.5 m 
(c) 4.5 m (d) 4m 


The radii of a cylinder and a cone are equal. If the 
height of the cylinder is equal to the slant height of 
the cone then the ratio of the curved surfaces of the 
cylinder and the cone is: 


(a) 1:1 (b) 2:1 

(c) 3:1 (d) 4:1 

From a cubical block of wood of side 1 m, a cylinder 
of the largest possible volume is curved out. The 
volume (in т?) of the remaining wood is: 


3 5 
(a) 14 (b) 14 


1 2 
с) — d) - 
(c) 5 (d) 7 
The radius of the base of a solid cylinder is r cm 
and its height 1$ 3 cm. It is re-casted into a cone of 
same radius, the height of the cone will be: 


(a) 3 cm (b) 6 cm 

(c) 9 cm (d) 27 cm 

2 cm of rain has fallen on a Km? of land. Assuming 
that 50% of the raindrops could have been collected 
and contained in a pool having a 100 m x 10 m base, 
by what level would the water level in the pool have 
increased? 
(а) 15 m 
(c) 10 m 


(b) 20 m 
(d) 25 m 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


The perpendicular height of a conical tent is 4 i m 


and the diameter of its base is 6 m. If 11 persons 
can sleep in this tent, find how many average cu m 
of air each person gets? 

(а) 2 cu m (b) 4 cu m 

(c) 6 cu m (d) 8 cu m 


The circumference of the base of a 9 m high conical 
tent is 44 m. The volume of the air contained in it 
18: 


(а) 462 m? (b) 452 m? 
(c) 472 та? (d) 512 n 


A conical vessel of base radius 2 cm and height 3 
ст is filled with kerosene. This liquid leaks through 
a hole in the bottom and collects in a cylindrical jar 
of radius 2 cm. The kerosene level in the jar is: 


(a) 1.5 cm (b) л cm 
(c) 1 cm (d) 3 ст 


A hollow cylinder of height 3 cm, is re-casted into a 
solid cylinder. If the external and internal radii of the 
hollow cylinder are 4.3 cm and 1.1 cm, respectively. 
What will be the radius of the solid cylinder? 


(a) 2.8 cm (b) 2.4 cm 
(c) 3.2 cm (d) 4.8 cm 


A solid consists of a circular cylinder with an exact 
fitting right circular cone placed on the top. The 
height of the cone is h. If the total volume of the 
solid 1s three times the volume of the cone, then the 
height of the cylinder is: 


(a) 2h (b) 4h 


Oe (a) 22 

3 3 
A well of 11.2 m diameter is dug 8 m deep. The 
earth taken out has been spread all around it to a 
width of 7 cm to form a circular embankment. Find 
out the height of the embankment. 


(a) 304.8 m? (b) 400.4 m? 
(c) 408.4 m? (d) 412.4 m? 


The curved surface of a circular cylinder of height 
h and the slant surface of the cone of slant height 
‘2h’ having the same circular base are in the ratio 
of: 


(a) 1:1 (b) 1:2 
(c) 3:2 (d) 1:3 
The material of a cone is converted into the shape 


of a cylinder of equal radius. If the height of the 
cylinder is 5 cm, the height of the cone is: 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


Mensuration 11: Volume and Surface Area 34.17 
(a) 10 cm (b) 15 cm 

(c) 18 cm (d) 24 cm 

A right circular cone is exactly fitted inside a cube 
in such a way that the edges of the base of the 
cone are touching the edges of one of the faces of 
the cube and the vertex is on the opposite face of 
the cube. If the volume of the cube is 343 c.c, then 
what approximately is the volume of the cone? 


(a) 90 c.c. (b) 75 c.c. 
(c) 80 c.c. (d) 85 c.c. 


A solid cone is 25 cm high and the radius of its 
base is 50 cm. It is melted and re-cast into a solid 
sphere. Determine the surface area of the sphere. 


(а) 8757.28 cm? (b) 5877.42 cm? 
(c) 7857.14 ст? (d) None of these 


The radius and height of right circular cone are in 


3 
the ratio 5:12. If its volume is 314 am. Find out 
the radius of the cone. 
(a) 5 m (0) 8 m 
(c) 12 m (d) 6 m 
A cone, a hemisphere and a cylinder stand on equal 
bases and have the same height. The ratio of their 
volumes are: 
(a) 1:2:2 (b) 1:2:3 
(c) 1:2:4 (d) 2:3:4 
Find out the length of the canvas 2 m ш width 


required to make a conical tent 12 m in diameter 
and 6.3 m in slant height: 


(a) 118.8 m (b) 62.4 m 
(c) 59.4 m (d) 1124 m 
The radius of a cylinder is doubled and the height 


18 halved, what is the ratio between the new volume 
and the previous volume? 


(a) 3:1 (b) 2:3 
(c) 2:1 (d) 1:3 
A circus tent is cylindrical to a height of 3 m and 


conical above it. If its diameter is 105 m and slant 
height of the conical portion 1$ 53 m, then calculate 
the length of the canvas 5 m wide to make the tent. 


(a) 1857 m (b) 1647 m 
(c) 1947 m (d) 1847 m 
If base radius of a cone is increased by 20% and its 


slant height is doubled, then by how much per cent 
will the area of its curved surface be increased? 
(a) 14096 (b) 16096 

(c) 13096 (4) 18096 
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102. 


103. 


104. 


105. 


106. 


107. 


108. 


The radius of the base of conical tent is 5 cm. If the 
tent is 12 m high, then area of the canvas required 
in making the tent 1s: 


(a) 60 zm? (b) 300 zm? 
(c) 90 zm? (d) None of these 
A cone of height 7 cm and base radius 3 cm 18 


carved from a rectangular block of wood 10 cm x 
5 cm x 2 cm. The percentage % wood wasted is: 
(a) 3496 (b) 46% 

(c) 5496 (d) 66% 

The diameter and slant height of a conical tomb 
are 28 m and 50 m, respectively. The cost of white 
washing its curved surface at the rate of 80 paise 
per m? is: 

(a) 32640 

(c) 3264 

(e) None of these 


(b) 51760 
(d) $176 


A rectangular sheet of area 264 cm? and width 11 
ст is rolled along its breadth to make a hollow 
cylinder. The volume of the cylinder is: 


(a) 231 c.c. (b) 230 c.c. 
(c) 235 c.c. (d) 234 c.c. 
A cylinder and a cone have their heights in the ratio 


2:3 and the radii of their bases in the ratio 3:4. Find 
out the ratio of their volumes. 


(a) 1:9 (b) 2:9 

(c) 9:8 (d) 1:8 

If the height of a cone is doubled, then its volume 
18 increased by: 

(a) 10096 (b) 20096 

(c) 30096 (d) 40096 


3 cubes of side 3, 4 and 5, respectively, are melted 
to form into new cube. The side of the new cube 
18: 

(а) 5 ст 
(с) 6.5 ст 


(b) 6 cm 
(d) 7 cm 


109. 


110. 


111. 


112. 


113. 


114. 


115. 


The height and base radius of a cone are each 
increased by 10096. The volume of the cone now 
becomes: 


(a) double the original. 

(b) 4 times the original. 

(c) 3 times the original. 

(d) 8 times the original. 

If the radius of a sphere 1s doubled, then its volume 
18 increased by: 

(a) 10095 (b) 20095 

(c) 70096 (4) 80096 

The diameter of a sphere is 6 cm. It is melted and 


drawn into a wire of diameter 0.2 cm. Find out the 
length of the wire. 


(a) 24 m (b) 28 m 
(c) 36 m (d) 32 m 
A cone-shaped circular tent is 9 m high and the 


circumference of its circular base is 44 m. How 


"E : . 22 
much аш is contained іп the tent? [Us r= 2| 


(а) 362 m? (b) 462 m? 

(c) 562 m? (d) 662 m? 

If the radius of a sphere is doubled, then its surface 
area Is increased by: 

(a) 10096 (b) 20096 

(c) 30096 (d) 5096 

The height of a cylinder 18 decreased by 8%, keeping 


its radius unchanged. What is the percentage change 
in its volume? 


(a) 8% increase (b) 1296 decrease 

(c) 890 decrease (d) None of these 

The radius of a cylinder is increased by 20%, keeping 
its height unchanged. What is the percentage increase 
in its volume? 
(a) 3396 

(c) 22% 


(b) 44% 
(d) None of these 


EXERCISE-2 


Mensuration ЇЇ: Volume and Surface Area 34.19 


(BaseED ON Memory) 


. A hemisphere and a cone have equal bases. If their 
heights are also equal, then the ratio of their curved 
surfaces will be: 


(а) 1:42 


(с) 1:2 


(b) 42:1 
(d) 2:1 
[SSC (GL) Prel. Examination, 2005] 


. The curved surface of a cylindrical pillar is 264 m? 
and its volume is 924 m’. The ratio of its diameter 


22 
to its height is [use л = 31 


(a) 7:6 
(c) 3:7 


(b) 6:7 

(d) 7:3 
[SSC (GL) Prel. Examination, 2005] 
. The base radii of two cylinders are in the ratio 2:3, 
and their heights are in the ratio 5:3. The ratio of 
their volumes is: 
(a) 27:20 
(c) 9:4 


(b) 20:27 
(d) 4:9 
[SSC (GL) Prel. Examination, 2005] 


. А cuboidal water tank contains 216 litres of water. 


Its depth is - of its length and breadth 18 : of : 


of the difference between the length and the depth. 
The length of the tank 15: 
(a) 72 dm (b) 18 dm 
(c) 6 dm (d) 2 dm 

[SSC (GL) Prel. Examination, 2005] 
. 12 spheres of the same size are made by melting a 
solid cylinder of 16 cm diameter and 2 cm height. 
The diameter of each sphere is: 
(а) 2 ст (0) 4 ст 
(c) 3 ст (d) 4/3 cm 

[SSC (GL) Prel. Examination, 2005] 


. A rectangular paper 11 cm by 8 cm can be exactly 
wrapped to cover the curved surface of a cylinder 
of height 8 cm. The volume of the cylinder is: 
(a) 6 cm? (b) 77 cm? 
(с) 88 cm? (d) 121 cm? 

[SSC (GL) Prel. Examination, 2000] 


. The volumes of two spheres are in the ratio 8:27. 
The ratio of their surface areas 1s: 


10. 


11. 


12. 


13. 


14. 


(a) 4:9 
(c) 4:5 


(b) 2:3 
(d) 5:6 
[SSC (GL) Prel. Examination, 2000] 


. How many cubes, each of edge 3 cm, can be cut to 


form a cube of edge 15 cm? 
(a) 25 (b) 27 
(c) 125 (d) 144 
[SSC (GL) Prel. Examination, 2000] 


. If the volumes of 2 cubes are in the ratio 27:64, then 


the ratio of their total surface areas 1s: 
(a) 27:64 (b) 3:4 
(c) 9:16 (d) 3:8 

[SSC (GL) Prel. Examination, 2000] 
The base radii of two cylinders are in the ratio 2:3 
and their heights are in the ratio 5:3. The ratio of 
their volumes is: 
(a) 27:20 
(c) 9:4 


(b) 20:27 

(d) 4:9 
[SSC (GL) Prel. Examination, 2000] 
The slant height of a conical mountain is 2.5 Km and 
the area of its base is 1.54 Km’. Find out the height. 
(a) 2.2 Km (b) 2.4 Km 
(c) 3 Km (d) 3.11 Km 

[SSC (GL) Prel. Examination, 2000] 

A hemisphere and a cone have equal bases. If their 
heights are also equal, the ratio of their curved 
surfaces will be: 
(a) 1:2 


(c) 1:2 


(b) J2:1 

(d) 2:1 
[SSC (GL) Prel. Examination, 2000] 
Three solid metallic spheres of diameters 6 cm, 8 cm 
and 10 cm are melted and recast into a new solid 
sphere. The diameter of the new sphere is: 
(a) 4 cm (b) 6 cm 
(c) 8 cm (d) 12 cm 

[SSC (GL) Prel. Examination, 2000] 

The base of a conical tent is 19.2 m in diameter 
and the height of its vertex is 2.8 m. The area of 
the canvas required to put up such a tent (in m?) 


(taxing л = 2) is nearly: 


(a) 3017.1 
(c) 301.7 


(b) 3170 
(d) 30.17 
[SSC (GL) Prel. Examination, 2000] 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


A cone of height 7 cm and base radius 1 cm is carved 
from a cuboidal block of wood 10 cm x 5 cm x 2 


| 22 
cm. Assuming m= —., the percentage wood wasted 
in the process 15: 


2 1 
(a) 925% (b) 465% 


2 1 

(с) 533% (4) 73% 
[SSC (GL) Prel. Examination, 2000] 
Three solid metallic balls of radii 3 cm, 4 cm and 5 
cm are melted and mounted into a single solid ball. 
The radius of the new ball is: 
(а) 2 ст (b) 3 cm 
(c) 4 cm (d) 6 cm 

[SSC (GL) Prel. Examination, 2000] 
The volume of a cuboid is twice the volume of a 
cube. If the dimensions of the cuboid are 9 cm, 8 
cm and 6 cm the total surface area of the cube is: 
(a) 72 cm? (b) 216 cm? 
(c) 432 cm? (d) 108 cm? 

[SSC (GL) Prel. Examination, 2002] 
The curved surface of a cylindrical pillar is 264 m? 
and its volume is 924 m’. Taking л = 2 find out 
the ratio of its diameter to its height: 
(a) 7:6 (b) 6:7 
(c) 3:7 (d) 7:3 

[SSC (GL) Prel. Examination, 2002] 


A room is 6 m long, 5 m broad and 4 m high. The 
maximum length of the rod that can be kept in the 
room is: 


(а) J 61m (b) Ji6m 
(с) J36m (d) 477 ш 


The number of coins of radius 0.75 cm and thickness 
0.2 cm to be melted to make a right circular cylinder 
of height 8 cm and base radius 3 cm is: 


(a) 640 (b) 460 
(c) 500 (d) 600 


[SSC (GL) Prel. Examination, 2002] 
The area of the base of a right circular cone is 154 


cm? and its height is 14 cm. Taking л = zu the 
curved surface of the cone is: 7 


(а) (154х 4/5) ст’ (b) (154x J5) ст? 


(c) 11 cm? (d) 5324 сп? 
[SSC (GL) Prel. Examination, 2002] 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


If the areas of the three adjacent faces of a cuboidal 
box are 120 cm’, 72 ст? and 60 cm’, respectively, 
then find the volume of box: 
(a) 7200 cm? (b) 720 cm? 
(c) 864 cm? (d) (72)? ст? 

[SSC (GL) Prel. Examination, 2002] 


If a right circular cone of height 24 cm has a volume 
of 1232 cm’, then the area of its curved surface is 


[Us л = 2) 
7 


(а) 1254 ст? 
(с) 550 сш? 


(b) 794 cm? 
(d) 154 cm? 


[SC (GL) Prel. Examination, 2002] 


Spheres A and B have their radii 40 cm and 10 cm, 
respectively. Ratio of surface area of A to the surface 
area of B is: 

(a) 1:16 (b) 4:1 

(c) 1:4 (d) 16:1 

A cylindrical tube, open at both ends, is made of 
metal. The internal diameter of the tube is 11.2 


cm and its length is 21 cm. The metal everywhere 
is 0.4 cm thick. The volume of the metal is 


(Use л = 2) 
7 


(а) 316 cm? (b) 310 cm? 
(c) 306.24 cm? (d) 280.52 cm? 

[SSC (GL) Prel. Examination, 2003] 
A wooden box measures 20 cm by 12 cm by 10 
cm. Thickness of wood is 1 cm. Volume of wood 
to make the box (in cubic cm) is: 
(a) 960 (b) 519 
(c) 2400 (d) 1120 

[SSC (GL) Prel. Examination, 2003] 
А 20 см long hollow cylindrical tube is made of 


iron and its external and internal diameters are 8 cm 
and 6 cm, respectively. The volume of iron used in 


making the tube is [Us л = 2| 


(а) 1760 cm? 
(c) 440 cm? 


(b) 880 cm? 
(d) 220 cm? 
[SSC (GL) Prel. Examination, 2003] 


The area of a side of a box is 120 cm?. The area 
of the other side of the box is 72 cm’. If the area 
of the upper surface of the box is 60 cm’, find the 
volume of the box. 


29. 


30. 


31. 


32. 


33. 


34. 


(a) 259200 cn? 

(с) 720 cm? 

(d) None of these 
[BSRB Bangalor PO Examination, 2000] 


Water 18 flowing at the rate of 5 Km/h through a 
pipe of diameter 14 cm into a rectangular tank which 
is 50 m long, 44 m wide. The time taken, in hours, 
for the rise in the level of water in the tank to be 7 
em is: 


(b) 86400 cm? 
(d) Cannot be determined 


(a) 2 (b) 14 
2 
(c) 3 (d) 2} 
2 


[SSC (GL) Examination, 2011] 


The areas of three consecutive faces of a cuboid are 
12 cm’, 20 cm? and 15 cm’, then the volume (in 
cm?) of the cuboid is: 


(a) 3600 
(c) 80 


(b) 100 
(d) 60 
[SSC (GL) Examination, 2011] 


Water is flowing at the rate of 3 Km/h through 
a circular pipe of 20 cm internal diameter into a 
circular cistern of diameter 10 m and depth 2 m. In 
how much time will the cistern be filled? 


(a) 1 hour (b) 1 hour 40 mins 
(c) 1 hours 20 mins (d) 2 hours 40 mins 
[SSC (GL) Examination, 2011] 


Marbles of diameter 1.4 cm are dropped into a 
cylindrical beaker containing some water and are 
fully submerged. The diameter of the beaker is 7 
cm. Find how many marbles have been dropped in 
it 1f the water rises by 5.6 cm. 


(a) 50 (b) 150 
(c) 250 (d) 350 

[SSC (GL) Examination, 2011] 
A hemisphere and a cone have equal bases. If their 


heights are also equal, the ratio of their curved 
surfaces will be: 


(а) 1:42 


(c) 1:2 


(b) 2:42 

(d) 2:1 
[SSC (GL) Examination, 2011] 
If the side of a cube is increased by 100%, its volume 
18 increased by: 
(a) 40096 
(c) 20096 


(b) 80096 
(d) 10096 
[UPPCS Examination, 2012] 


35. 


36. 


37. 


38. 


39. 


40. 


41. 
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The height of a cone is 30 cm. A small cone is cut 
off at the top by a plane parallel to the base. If its 


volume be j^ of the volume of the given cone, 


at what height above the base 18 the section made? 
(a) 19 cm (b) 20 cm 
(c) 12 cm (d) 15 cm 

[SSC Examination, 2014] 


If the surface area of a sphere is 346.5 cm”, then its 


radius is taking л = 2 


(а) 7 ст 
(c) 5.25 cm 


(b) 3.25 cm 
(d) 9 cm 
[SSC Examination, 2014] 
The height of the right pyramid whose area of the 
base is 30 m? and volume is 500 m’, is: 
(a) 50 ш (b) 60 m 
(c) 40 m (d) 20 m 

[SSC Examination, 2014] 
The base of a prism is a right-angled triangle with 
2 sides 5 cm and 12 cm. The height of the prism 18 
10 cm. The total surface area of the prism is : 
(а) 360 cm? (b) 300 cm? 
(c) 330 сш? (4) 325 сш? 

[SSC Examination, 2014] 
The base of a right prism is an equilateral triangle. 
If the lateral surface area and volume is 120 сп? 
and 40453 cm?, respectively, then the side of base 


of the prism 18: 


(a) 4 cm 
(c) 7 cm 


(b) 5 ст 
(d) 40 cm 

[SSC Examination, 2014] 
A. ball of lead, 4 cm in diameter, is covered with 
gold. If the volume of the gold and lead are 
equal, then the thickness of gold is approximately 
[given 4/2 =1.259] 


(a) 5.038 cm 
(c) 1.038 cm 


(b) 5.190 cm 
(d) 0.518 cm 
[SSC Examination, 2014] 


A large solid sphere is melted and moulded to form 
identical right circular cones with base radius and 
height same as the radius of the sphere. One of 
these cones is melted and moulded to form a smaller 
solid sphere. Then the ratio of the surface area of 
the smaller to the surface area of the larger sphere 
18: 
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42. 


43. 


44. 


45. 


46. 


47. 


(b) 122 


Е 
(d) 1:23 
[SSC Examination, 2014] 
A conical cup 18 filled with ice cream. The ice cream 
forms a hemispherical shape on its open top. The 
height of the hemispherical part is 7 cm. The radius 
of the hemispherical part equals the height of the 


(a) 133 


(c) 133 


cone. Then the volume of the ice cream is | — 2 


(а) 1078 m? 
(c) 7108 m? 


(b) 1708 n? 
(d) 7180 n? 
[SSC Examination, 2014] 


If each side of a cube is increased by 1095, the 
volume of the cube will increase by: 
(a) 3096 (b) 1096 
(c) 33.1% (d) 2596 

[SSC Examination, 2014] 
A right circular cone is 3.6 cm high and radius of its 
base is 1.6 cm. It 15 melted and recast into a right 
circular cone with radius of its base as 1.2 cm. Then 
the height of the cone (in cm) is: 
(a) 3.6 (b) 4.8 
(c) 6.4 (d) 7.2 

[SSC Examination, 2013] 
If h, c, v are respectively the height, curved surface 
area and volume of a right circular cone, then the 
value of Злуй? — c! + 9y! is: 
(a) 2 (b) -1 
(c) 1 (d) 0 

[SSC Examination, 2013] 
The volume of a conical tent is 1232 cu m and the 
area of its base is 154 m?. Find the length of the 
canvas required to build the tent, 1f the canvas is 2 


m in width. (Taie T= 2) 


(a) 270 m 
(c) 276 m 


(b)272 m 
(d)275 m 
[SSC Examination, 2013] 


Assume that a drop of water is spherical and its 


diameter is | of a centimetre. A conical glass has 
10 
a height equal to the diameter of its rim. If 32,000 


drops of water fill the glass completely, then the 
height of the glass (in cm) is: 
(a) 1 (b) 2 
(c) 3 (d) 4 
[SSC Examination, 2013] 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


The total number of spherical bullets, each of 
diameter 5 decimetre, that can be made by utilizing 
the maximum of a rectangular block of lead with 11 
m length, 10 m breadth and 5 m width is (assume 
that 773): 


(a) Equal to 8800 
(c) Equal to 8400 


(b) Less than 8800 
(d) Greater than 9000 
[SSC Examination, 2013] 


A rectangular block of metal has dimensions 21 cm, 
77 cm and 24 cm. The block has been melted into a 


. 22 
sphere. The radius of the sphere is | Take z = 2| 


(а) 21 cm (b) 7 ст 
(c) 14 cm (d) 28 cm 

[SSC Examination, 2013] 
If a right circular cone of height 24 cm has a volume 
of 1232 cm’, then the area (in cm?) of curved surface 
18: 
(а) 550 
(с) 924 


(b) 704 
(d) 1254 
[SSC Examination, 2013] 


If each edge of a cube is increased by 50%, the 
percentage increase in surface area is: 


(a) 12596 (b) 5096 
(c) 10095 (d) 7596 

[SSC Examination, 2013] 
If the surface areas of two spheres are in the ratio 
4:9, then the ratio of their volumes will be: 
(a) 4:9 (b) 16:27 
(c) 8:27 (d) 16:9 

[SSC Examination, 2013] 
If each edge of a cube is increased by 50%, the 
percentage increase in its surface area is: 
(a) 15096 (b) 7596 
(c) 10096 (d) 12596 


[SSC Assistant Grade III, 2013] 


The diameter of a copper sphere 1$ 18 cm. The sphere 
18 melted and is drawn into a long wire of uniform 
circular cross-section. If the length of the wire is 
108 m, the diameter of the wire 15: 


(a) 1 cm (b) 0.9 cm 
(c) 0.3 cm (d) 0.6 cm 

[SSC Assistant Grade III, 2013] 
A semicircular sheet of metal of diameter 28 cm is 


bent into an open conical cup. The capacity of the 


: 2221, 
сир (taxing л = 2) is: 


56. 


57. 


58. 


59. 


60. 


61. 


(а) 624.26 cm? 
(c) 622.56 cm? 


(b) 622.36 cm? 
(d) 623.20 cm? 
[SSC Assistant Grade III, 2013] 


If surface area and volume of a sphere are 5 and V, 
3 


respectively, then value of йг 18: 


(а) 367 
(с) 18л 


(b) 9x 

(d) 277 
[SSC Assistant Grade III, 2013] 
A solid sphere of radius 1 cm is melted to convert 
into a wire of length 100 cm. The radius of the wire 
(using 3 = 1.732 ) is: 
(a) 0.08 cm 
(c) 0.16 cm 


(b) 0.09 cm 
(d) 0.11 cm 
[SSC Assistant Grade III, 2012] 


A field 1s in the form of a rectangle of length 18 m 
and width 15 m. A pit, 7.5 m long, 6 m broad and 
0.8 m deep, is dug in a corner of the field and the 
earth taken out 18 evenly spread over the remaining 
area of the field. The level of the field raised is: 
(a) 12 cm (b) 14 cm 
(c) 16 cm (d) 18 cm 

[SSC Assistant Grade III, 2012] 
The base of a right pyramid is an equilateral triangle 
of side 4 cm. The height of the pyramid is half of 
its slant height. Its volume is: 


(a) 52 cm? (b) 248 cm? 


(c) 548 om @ 242 em 


[SSC Assistant Grade III, 2012] 


Water flows in a tank 150 mx100 m at the base, 
through a pipe whose cross-section is 2 dm by 1.5 
dm, at the speed of 15 Km/h. In what time will the 
water be 3 m deep? 


(a) 100 hours 
(c) 140 hours 


(b) 120 hours 
(d) 150 hours 
[SSC Assistant Grade III, 2012] 


A tent is of the shape of a right circular cylinder upto 
a height of 3 m and then becomes a right circular 
cone with maximum height of 13.5 m above the 
ground. If the radius of the base is 14 m, the cost 
of painting the inner side of the tent at the rate of 
$2 per m! is: 
(a) 32,050 

(c) 32,068 


(b) 22,060 
(d) 22,080 


[SSC Assistant Grade III, 2012] 


62. 


63. 


64. 


65. 


66. 


67. 
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If the diameter of a sphere 1s decreased by 25%, its 
curved surface area will be decreased by: 
(a) 43.2596 (b) 43.50% 
(c) 43.75% (d) 44.2596 

[SSC Assistant Grade III, 2012] 


The radius of a cylinder is 10 cm and height is 4 cm. 
The number of centim that may be added either to 
the radius or to the height to get the same increase 
in the volume of the cylinder is: 
(a) 5 (b) 4 
(c) 25 (d) 16 

[SSC Examination, 2012] 


If a solid cone of volume 27 z cm? is kept inside a 
hollow cylinder whose radius and height are that of 
the cone, then the volume of water needed to the 
empty space 18: 
(b) 18z cm? 
(d) 81z cm? 

[SSC Examination, 2012] 


Two cm of rain has fallen on a square Km of land. 
Assuming that 50% of the raindrops could have been 
collected and contained in a pool having a 100 m x 
10 m base, by what level would he water level in 
the pool have increased? 
(a) 1 Km (b) 10 m 
(c) 10 cm (d) 1 m 

[SSC Examination, 2012] 


A cylindrical can whose base horizontal and is of 
internal radius 3.5 cm contains sufficient water so 
that when a solid sphere is placed inside, water just 
covers the sphere. The sphere fits in the can exactly. 
The depth of water in the can before the sphere was 
put 1s: 


(a) Зл em? 
(c) 547 cm? 


@ em (5) em 
(c) теп (d) em 


[SSC Examination, 2012] 
The height of a circular cylinder is increased 6 times 


and the base area is decreased to 1 of its value. The 


9 
factor by which the lateral surface of the cylinder 
increases is: 


(a) 2 (b) 


2 
с) - d 
(с) : (4) 
[SSC Examination, 2012] 
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68. 


69. 


70. 


71. 


72. 


73. 


74. 


The volume of a right circular cone is 1232 cm? and 
its vertical height 18 24 cm. Its curved surface area is: 
(a) 154 cm? (b) 550 cm? 
(c) 604 cm? (d) 704 cm? 

[SSC Examination, 2012] 
The height of a right prism with a square base 18 15 
ст. If the area of the total surfaces of the prism is 
608 cm”, its volume is: 
(a) 910 cm? 
(с) 960 cm? 


(b) 920 cm? 
(d) 980 cm? 

[SSC Examination, 2012] 
The volume of a solid hemisphere is 19404 cm’. Its 
total surface area is: 


(а) 4158 cm? 
(c) 1738 cm? 


(b) 2858 cm? 
(4) 2038 cm? 
[SSC Examination, 2012] 


The heights of a cone, cylinder and hemisphere are 
equal. If their radii are in the ratio 2:3:1, then the 
ratio of their volumes is: 
(a) 2:9:2 (b) 4:9:1 
(c) 4:27:2 (d) 2:3:1 

[SSC Examination, 2011] 
Base of a right pyramid is a square, length of diagonal 
of the base is 244/2 m. If the volume of the pyramid 


18 1728 cu. m, its height 18: 
(a) 7 ш (b) 8m 
(c) 9 m (d) 10 m 
[SSC Examination, 2011] 


The height of a right circular cone and the radius of 
its circular base are 9 cm and 3 cm respectively. The 
cone is cut by a plane parallel to its base so as to 
divide it into two parts. The volume of the frustum 
(i.e. the lower part) of the cone is 44 cm’. The 
radius of the upper circular surface of the frustum 


taking T= 2| is: 


(a) 3/12 ст (b) 3/13 cm 
(c) 3/6 cm (d) 320 cm 


[SSC Examination, 2011] 


The ratio of radii of 2 right circular cylinders is 2:3 
and their heights are in the ratio 5:4. The ratio of 
their curved surface area is: 
(a) 5:6 (b) 3:4 
(c) 4:5 (d) 2:3 

[SSC Examination, 2011] 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


A solid cylinder has total surface area of 462 sq.cm. 


Curved surface area is Tui of its total surface area. 
3 


The volume of the cylinder is: 
(a) 530 cm* (b) 536 cm* 
(c) 539 сш? (4) 545 сш? 

[SSC Examination, 2011] 
A cylinder and a cone have equal radii of their bases 
and equal heights. If their curved surface areas are 
in the ratio 8:5, the ratio of their radius and height 
18: 
(а) 1:2 
(с) 2:3 


(0) 1:3 
(4) 3:4 

[SSC Examination, 2011] 
A solid 18 hemispherical at the bottom and conical 
above. If the surface areas of the two parts are equal, 
then the ratio of radius and height of its conical part 
18: 
(а) 1:3 
(с) 3:1 


(b) 1:1 

(d) 1:43 

[SSC Examination, 2011] 
Base of a right prism is an equilateral triangle of 
side 6 cm. If the volume of the prism is 1084/3 сс, 
its height is: 
(a) 9 cm 
(c) 11 ст 


(b) 10 cm 
(d) 12 cm 

[SSC Examination, 2011] 
The number of coins, each of radius 0.75 cm and 
thickness 0.2 cm, to be melted to make a right circular 
cylinder of height 8 cm and radius 3 cm, is: 

(a) 640 (b) 600 

(c) 500 (d) 480 

[SSC Examination, 2010] 

If the radius of a sphere is increased by 2 m, its 
surface area is increased by 704 m?. What isthe 


22 
radius of the original sphere? [use л = 2) 


(a) 16 m? 
(c) 14 m? 


(b) 15 m? 
(d) 13 m? 

[SSC Examination, 2010] 
A right circular cylinderis circumscribing a 
hemisphere such that their bases are common. The 
ratio of their volumes is. 

(a) 1:3 (b) 1:2 
(c) 2:3 (d) 3:4 
[SSC Examination, 2010] 


82. 3 spherical balls of radii 1 cm, 2 cm and 3 cm are 
melted to form a single spherical ball. In the process, 
the loss of material is 2596. The radius of the new 


ball is: 
(a) 6 cm (b) 5 cm 
(c) 3 cm (d) 2 cm 


[SSC Examination, 2010] 


83. The length of the diagonal of a cube 18 6 cm. The 
volume of the cube (in cm?) is: 


(а) 184/3 (b) 2445 


(c) 2843 (d) 30/3 
[SSC Examination, 2010] 


84. If a sphere of radius r is divided into 4 identical 
parts, then the total surface area of the 4 parts is: 
(a) 4л/? square units 
(b) 277° square units 
(c) 877° square units 
(d) Злу? square units 


[SSC Examination, 2010] 


85. A rectangular plot, 36 m long and 28 m broad, has 
two concrete roads 5 m wide running ш the middle 
of the park,one parallel to the length and the other 
parallel to the breadth. What would be the total cost 
of gravelling the plot, excluding the area covered by 
the roads, at $3.60 рег m’? 

(a) 32772.20 (b) 32466.60 
(c) $2654.40 (d) 32332.60 
(e) 32566.80 
[IBPS PO/MT Examination, 2014] 

86. The edge of an ice cube is 14 cm. The volume of 
the largest cylindrical ice cube that can be formed 
out of it 1s 
(a) 2200 cm? 

(c) 2156 cm? 
(e) None of these 


[IBPS PO/MT Examination, 2013] 


(b) 2000 cm? 
(4) 2400 cm? 


Directions (Q. 87-91): Study the following information 
and answer the questions that follow: 

The premises of a bank are to be renovated. The 
renovation is in terms of flooring. Certain areas are to 
be floored either with marble or wood. All rooms/halls 
and pantry are rectangular. The area to be renovated 
comprises a hall for customer transaction measuring 23 
m by 29 m, the branch manager's room measuring 13 
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m by 17 m, a pantry measuring 14 m by 13 m, a record 
keeping-cum-server room measuring 21 m by 13 m and 
locker area measuring 29 m by 21 m. The total area of 
the bank is 2000 m°. The cost of wooden flooring is $170 
рег m? and the cost of marble flooring is $190 per sm’. 
The locker area, record keeping-cum-server room 
and pantry are to be floored with marble. The branch 
manager's room and hall for customer transaction 
are to be floored with wood. No other area is to be 
renovated ш terms of flooring. 


87. What is the ratio of the total cost of wooden flooring 
to the total cost of marble flooring? 


(a) 1879:2527 
(b) 1887:2386 
(c) 1887:2527 
(d) 1829:2527 
(e) 1887:2351 
[IBPS PO/MT Examination, 2012] 


88. If the 4 walls and ceiling of the branch manager's 
room (the height of the room is 12 m) are to be 
painted at the cost of €190 per т>, how much will be 
the total cost of renovation of the branch manager's 
room, including the cost of flooring? 


(а) 31,36,800 (b) 32,16,660 
(c) 31,78,790 (d) 22,11,940 
(e) None of these 
[IBPS PO/MT Examination, 2012] 


89. If the remaining area of the bank is to be carpeted 
at the rate of $110 per m?, how much will be the 
increment in the total cost of renovation of bank 


premises? 
(а) 85,820 (b) 34,848 
(c) 33,689 (d) 36,690 


(e) None of these 
[IBPS PO/MT Examination, 2012] 


90. What is the percentage area of the bank that is not 
to be renovated? 

(a) 2.296 

(c) 4.2% 
(e) None of these 
[IBPS PO/MT Examination, 2012] 


91. What is the total cost of renovation of the hall for 
customer transaction and the locker area? 
(a) 32,29,100 (b) 32,30,206 
(c) 32,16,920 (d) 32,42,440 
(e) None of these 


(b) 2.4% 
(d) 4.49, 


[IBPS PO/MT, 2012] 
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Ехєвс:5Е-1 
162 Capacity of the box 2/ x b x h 
1. (c) Volume of water = 16 x 12 x —3 mw ОЕ 
100 = 480 ст’. 
. x 3 
gesins 50 аа 3. (©) Volume of the cistern 2.4 x 2 1.5 m 
3x 100 = 72m 
= 32 m’. Time taken = 2.5 hours 
2. (b) Since the wood is 1 cm thick, the inner measurements ne OBS уйй = 72 m?/hours 
are 2.5 
[= 12cm — 2 em = 10 ст _ 7.2x100 x100 x 100 
b = 10 cm — 2 cm = 8 cm 2.5 x 60 x 60 


h = 8 cm — 2 cm = 6 cm = 800 ш°/ес. 


10. 


11. 


. (b) Let, the sides of the box be x, y and z. 


Then, p = xy, q = yz, r = zx 
Volume of the box = xyz 
We have, p X q X r 2 xy X yz X 2х = xyz 


or, xyz = А|раг. 


. (c) Volume of water lowered = 30 x 15 x 4 m? = 1800 


m? 


Number of gallons taken out 
= 1800 х 180 gallons 
324000 gallons 


[1 m? of water = 180 gallons] 
(b) Number of bricks 
_ Volume of the wall 
Volume of the brick 











_ (5x100)x(3x100)x 20 _ 1280. 
25х 12.5 х 7.5 
ЭГ. а Я 
(c) Volume of the wood = x 1 х- m’ = 93.5 m 


Cost of the wood = 345 x 93.5 = $4207.50. 


. (c) Number of bricks 


Volume of the wall 
Volume of the brick 


_ 1500 cm x 300 cm x 50 cm 


12 cm x 12 cm x 6 cm 





= 12500 





. (b) Length of the diagonal 


412? +10? +8°m 

4308 m 

= 17.5 т 

(a) External dimensions 

[= 12 ст, b = 10 ст, й = 8 ст 

External volume = 12 cm x 10 cm x 8 cm 
= 960 cm? 

Internal dimensions 

[= 12-2 = 10 см 

Ь = 10-2 = 8 cm 

h=8-2=6cm 

Internal volume = 10 cm x 8 cm x 6 cm 

= 480 cm? 

Volume of the wood 

= 480 cm? 

Cost of the wood = (480 x 3) = $1440. 

(d) Let, the side of the cube be x units 

Surface area of cube - бх? 


= 960 cm? — 480 cm? 


Sum of the areas of three cubes = 18x? 
For the cuboid, length = 3x units 
Breadth = x units 
height = x units 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
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Surface area = 2 [Ib + bh + hl] 
= 2 [3x хх+ххх+хх 3x] 
= 2 (7х2) = 14x? 


Surface area of new cuboid 





Total surface area of three cubes 
14x? 7 





№ 97 
(b) Let, the sides be х, 5x. 
Cubic cm of iron sheet = 0.5 x x 5х = 2.5x 
This should be the volume of the cube 

2.5? = 10 x 10 x 10 

2 = 1000х10 
25 

x = 20 Sides are 20, 100 cm. 

(c) Capacity of the room = 12 x 8 x 6 cm? 


12x8x6 


The required number of boxes = = 384. 


3 3 3 
c) Length = — x breadth; height = 3— m — x 
(с) g 2 g 10 2 


breadth x breadth х = = 1232 m? or, (breadth)? 


= So reo Mn = 25 m’. 
5 3. 33 


Breadth = 455 =5m 


Length = 5х5 = 7.5 m 


(c) Volume of earth dug out = (3 x 2x 1.5) т? = 9 m? 
Area over which earth is spread 
= [(22 x 141) – (3 х 2)] ш = 302 m? 








| 9х 100 
Increase in level = - cm 
302 
= 2.98 cm. 
(b) 14 x b = 70x 2.2 
b= 70х22 С m 
14 


and/x bxh-70x11 
70x11 70х11 _ 
lxb | 70x22 
(a) Let, the initial height be / and the height after sand 
is thrown be H m. 
We have to find out H — Л. 
According to question, 
12 x 5 x (H — h) 2 210 





h= 


(d) Let, the length, breadth and height be 6x, 5x and 4x 

m, respectively. 

Then, 2 x [6x x 5x + 4x x 5х + 4x х 6x] = 33300 
148х? = 33300. 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


or, х? = 225 or х= 15 
So, length = 90 m 

breadth = 75 m 

height = 60 m. 


(c) (Area of the square end) x 9 = Volume = 1 m? 


Side of the square end = үр ш = i m 


3 
1 
Volume of this cube = B m? = — m 


Weight of this cube = x90 Kg=3 1 Kg. 
27 3 
(b) бе? = 24 cm’, so that e (edge) = 2 cm 


Number of such cubes out of a cube of edge 1 m (or 
100 cm) 


3 
= EJ = 125000. 


(d) Side of the new cube 





= 3/Sum of the cubes of sides of all the cubes 


Side = 3/63 +8? +10? =3/216 + 512 + 1000 
= 2/1728 = 12 cm. 


(c) Number of cubes 





_ | Original length of edge | 
New length of edge 


3 
Number of cubes = В zu 


(c) Volume of the cube with side 20 cm sides = (20) = 
8000 cm? 


Volume of the cube of sides 5 cm = 125 cm? 


. Number of smaller cubes of 5 cm sides = 8000 - 
64. 125 


(c) Surface area of a cube = 6 х (side) 
6 x (side! = 600 
= (Sides) = 100 


> Side = 4100 
Diagonal of the cube = 4/3 x side 


3 х 10 = 1043 cm. 


(a) Volume of water collected in the tank in 8 hours 





10 cm 





=30mx20mxlm 
= 600 cm’. 
Volume of water collected in the tank in 1 hour 


= n = 75 cm’. 


Water comes through a pipe of cross-section 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


= 5 cm x 5 ст = ёсон m?, 
10000 
The speed of water = Distance travelled by the water in 


the pipe in one hour 
- a= m = 30 Km/h. 


(d) Volume of the wall = 10 x " x5 
= 20 m. 
10 ; 
Volume of the mortar — 1007 20 -2 cm’. 


Hence, the volume occupied by the bricks 
=20-2=18 m? 


Volume of each brick = 28.19 М m? 


100 100 100 
_ 3 n? 
1000 
Therefore, the required number of bricks 
- 18 pci. - 6000. 
1000 


(a) Since the edges of the cubes are in the ratio 3:4:5, 
let these be ЗА, 4k, 5k m, respectively. 

Their volumes аге 27 А, 64 №, 125 P m°. 

Thus, the volume of the single cube 

= (27 + 64 + 125) Б m 

= 216 K = (6k? та? 

We know that the length of the diagonal of a cube with 
side x is ./3 x. Therefore, the length of the diagonal of 
the single cube mentioned in the equestion is equal to 
6k V3 . But, the length of the diagonal of this cube is 
given to be 48 ./3 , hence 


6/3 =48 3, on k=8. 
Therefore, the length of the edges of the three cubes are 
3 x 8,4 x 8,5 x 8 т, that is, 24 m, 32 m, 40 m. 
(c) Edge of the cube = 6 cm. 
Volume of lead = 6° cm? = 216 ст? 
Let, the edge of the new cube be x cm. 
Then, 27x? = 216 
— x28 on x=2 cm. 
(c) Length of the cube = (729)'? = 9 
Total surface area = 6 x (9)? = 486 cm’. 
(d) ага”, = 1:27 
> ага, = 1:3 
Required ratio is 12:3? = 1:9. 
(b) 4 (24 x 12) + 2 (12 x 12) = 1440 cm’. 
(4) 4a 220 > а=5 
Volume = а? = 5? = 125 cm’. 
(а) Ratio of the edge of cubes 
= 3:12 = 1:4 


35. 


36. 


38. 


39. 


40. 


Ratio of their volumes = 13:43 = 1:64. 


Because volume of the new cube is 64 times the volume 
of the first cube, the weight of the new cube is also 64 
times the weight of the first cube. 


Weight of the new cube 
= 64 x 12 gm = 768 gm 
(b) When edge is increased 3 times, the volume or weight 
is increased 3°, i.e., 27 times. 
The weight of the other cube 
= 27 x 17 = 459 gm. 
(a) Let, x be the side of the base of the 16 m long square 
bar. 


16xx=1 
5 1 1 
or, x = — or х=-м 
16 


1 1 
Volume of the cube of edge 1 m= — m 


16 
Now, 1 m? weighs 900 Kg 


1 E 900 1 
— m weighs —— Kg = 14 Kg 62— gm. 
16 P 64 x 5 2 5 


(c) Sum of the surface areas of three smaller cubes 
?ш-6х3-6х4-6х5 
= 300 cm’. 
Volume of large cube = 33 + 43 + 5? = 216 cm’. 
The edge of large cube = 6 cm. 
The surface area of large cube = 6 x 6? = 216 cm” 


Total surface area of smaller cubes: surface area of large 
cube 


— 300:216 - 25:18. 


96 
(d) The edge of the small cube — ГЕ =4m 


The edge of the large cube = = = 8 cm. 


The number of small cubes DISENO. = 8000. 
4 4 4 
лу ЧЫЙ 
10 10 10 

(b) Volume of the cubical metallic tank 

=1xbxh 

= 30 x 30 x 30 

= 27000 cm? 

Volume of water in the tank ын | 
1000 


= 27 litre [ ^1 litre = 100 cm?] 
Volume of remaining water 
= 24.3 litre = 243000 cm? 
Now, / x b x = 243000 
> 30 x30 x h = 243000 = h=27 cm. 


41. 


42. 


43. 


44. 


45. 
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(a) External radius of the pipe = : =4 cm. 


External volume = лей 
= = х4х4х28 


1408 сш? 
Internal diameter = 8 — 1 2 7 cm 


Internal radius = : = 3.5 cm 


Internal volume = zh 


= D x35x35x28 


1078 cm*. 
Weight of lead = 330 x 11.4 = 3762 g = 3.762 Kg. 
(c) Height of the cylinder 


1 


_ Volume of cylinder 





Base Area 
1650 

= А = 21 т. 
78— 
7 


(b) Let, the outer radius be x cm. 
Then, we have 
1496 = л x (28) x (х2 – 82) 





I 1496 x 7 2 
22x28 

or, x = 17 + 64 = 81 

hx =9 сш. 


(с) Curved surface area = луй 
22 
= у^ РО = 220 cm’. 


Total area of plane faces 

nr mr 

= + 
2 


+2rxh 








= XT «2x7«10 


= 154 + 140 = 294 cm’. 

Total surface area 

= 220 + 294 = 514 cm’. 

(a) Let, the radius of the sphere and cylinder be ‘R’ and 


eV 


r’, respectively 





Volume of the cylinder 


Volume of the sphere = iam. 


As per the given equestion: 
Volume of the sphere = Volume of the cylinder 


34.30 Chapter 34 


46. 


47. 


48. 


49. 


50. 


or, E Eni yd 
3 
RY 27 
Or, —|-2— 
r 8 
R.3 
r 2 





(a) ee =? > h= S 
3 3 


(c) Volume of the earth dug 
= Volume of the well 





=rrh= Fee eh 
2^2 
231 3 
= — cm 
2 


Area of the platform 
= 10.5 m x 8.8 m 
= 92.4 т? 
31 1 


Height of the platform = 22 


х--- = 1.25 ш. 
2 924 


(d) Let, r and h be the radius and depth of the well, 


respectively, then 
Curved surface = 2z rh = 264 m? 
Volume = m rh = 924 т. 
mrh 924 
2лт 264 
2x924 _ 
264 | 
Diameter = 14 m 





7 т 





from Equation (1), we get 
2n x7 x h= 264 





on po 204 _ 264х717 _ 
! 14хл 14х22 
(а) r + h = 37 and 27r (r + h) = 1628 
on ЛГ = 1028 =22 
74 


г = 7 cm and h = 37 – 7 = 30 m 
5 22 
Volume = m rh = ae RIRAN 
= 4620 m°. 


(a) Volume of the wall = 25 x 2 x 2 m’. 


Volume of a brick = 21 х нм х dee 
100 100 200 
— 3 m? 
2000 


The required number of bricks 


= 25x 2x 2 шоо = 25000. 
4 2000 


440) 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


(а) 3х27:/7-2х2лгх6 


r=4m. 


(Б) r > 2r, h > 1^ then: 


Volume = л (2r x 2 = л. 
(d) Let, the height of the cylinder = Л. 


1 
Then, лл = -r rH 


h 1 
or, —=- 
H 3 
(b) The volume of cylindrical can = zr^h 
2 

= х wW x 21cm? 

7 2 
1650 ст? 
Volume of the square can = (side)? x Л 
= (10)? x 21 ст? = 2100 ст? 
Difference in the capacities of the two cans 
= (2100 — 1650) cn? = 450 cm’. 


4 21 
(d) r= 34 cm = — m, 
2 50 


= 1:3. 


Рона > gua m 
100 5 


The levelled area in one revolution of the roller 
= curved surface = 2arh 
22 21 6 

=2 х —x—x— 
7 50 5 
396 г 
125 
The levelled area in 500 revolutions 
- 396 2500 = 1584 m. 

125 30 
The required cost of levelling = 109^ 1584 


— 3475.20. 





(b) The radii of ends of the frustum are ын 24 
2л 2л 
2 Volume = ~x10 ым. + зовж + E 
3 (2л) (27) (27) 

= нх (2304 + 1156 + 1632} 
EP 
= 1350. 

(4) 27r = 8.8 m 

27: rh = 17.6 m 


ћ= 2 т, г = 1.4 
Amount of concrete = volume 
= nh 


58. 


59. 


60. 


61. 


62. 


63. 


z EL) 


(© /+b+h=sand JP +02 +]? =d 


So, Р +B + 2 = Ф 

(1+5 + В) = 5 

P +B +k +2 (++ = 5° 
Ё +2 (lb + bh + М) = 5° 

2 (lb + bh + А) = 5 – Ф 

-. Surface area = s? – d. 

(d) Curved surface = 2zrh 








1411 


22.. 5 
хх 
7 2 


=2х 14 = 220 m 





Cost for white washing = «(220 x Э = $110. 
(b) Let, r be the radius 
тл? = 49 x 33 x 24 

3. 3x T x3x1Ix2 x3x7 
pe 


22х2х11 


г= 3х7 = 21 cm. 


R 





(a) Radius of the coin = r = = =— сш. 


3 
4 


Thickness of the coin = h = 2 mm = Е ст 





2 
Volume of one cone = лл = m x B x 5! 


Radius of the cylinder = R = 3 cm. 
Height of the cylinder = H = 8 cm. 
Volume of the cylinder = ЛЕН = 727 cm’. 


Number of coiis = Volume of the cylinder 





Volume of the coin 
=. 128) м. 72 х 80 
7/80 


(b) Let, r cm be the radius of base of the cone 


= 640. 





ex (6y chus 
3 3 








Pr 2x216 2x72 
75 25 
r= 14 = 2.4 ст. 
5 


(b) 2zrh + 27 r° = 231 


and 2лий = 2231 = 154 


64. 


65. 


66. 


67. 


68. 


Mensuration ЇЇ: Volume and Surface Area 





ог, 271 = 77 o, лг = = 
TE ok Sd 
= е а 
2-› 22 2 
Now, 2x Sth = 154 
h=7 cm. 
Volume = лей = а 
722 
= 269.5 cm’. 
(b) Volume of the water to pass through pipe in 1 min 
Е 44 cm’. 
10 


34.31 


As the speed of the water is 7 m per min, Volume of 


the water per min is 


V = m? x 7, where г is the inner radius of the pipe. 


44 = Dax] > r=2, or 
(b) Required volume 
= Volume of cylinder — Volume of cone 


-zx6x10- тхл х6 x10 


= = хл х36х10 


E 2 (22,469 = 3280 
7 7 
= 754.3 cm’. 
(a) r = 2x, r = 3x 
h = 5y, h, = 3y 
Volume ratio = л hia rh, 
= mx Qxy x 5у:л х (3x x Зу 
= 20лх2у:27лх?у 
= 20:27. 
(a) Radius of the base of the cylinder 
=r= 14m. 
h = Depth of the tank 
Capacity = Volume of the tank 
= zx rh = 6160 m°. 





or, хм хаки = 6160 Л = 10 №. 


T surface area = 2zrh = 2 x Zea) 
= 880 m? 
Cost of painting this curved surface 
= 880 x 2.80 = 32464. 
(c) (A + r) = 37, 2nr (h + r) = 1628 
1628x 7 


= 27r (37) = 1628 > 
2x22x37 


=> r=7andh = 30 








Circumference = 2 ли = 2 х Е х7 = 44 т. 


r= 42 m. 
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69. 


70. (d) 


71. 


72. 


73. 


74. 


75. 


(b) Rolled along with its length, then Л = 10 cm, and 

the other side = 22 cm. 

10x (22) x 7 
4x22 


У = = 385 cm’. 


Total surface area 27/Л/-2л р? 

2л Үй. 

_ 2nr(h*r) _ h+r_20+80 _ 5 
2л rh Л 20 

(b) Let, x cones be needed 





Lateral surface area 


= 5:1. 





1 
Then, ^ znrhxx-2mrh on x=3. 


(c) Radius of the bucket = г = 14 cm 
Height of the bucket = Л = 72 cm 
Volume of the water = Volume of the bucket 


=: лий = x14 х14х 72 





66 x 28 x H= 22 x 14x 14 x T2 
Нь 22х72 S OA ей 
66 


(c) Volume of the iron rod 5 x x1x1x 70 


— 220 cu cm. 
220 x10 
1000 
(a) Let, the initial radius and height of the cylinder be 
r cm and й cm, respectively. 


Weight of the cylinder = 





= 2.2 Kg. 


Then, curved surface area of the original cylinder = 27 
rh and curved surface area of the new cylinder 


= 27 (2r) x E = 2arh 


Required ratio 
New curved surface area 





Previous curved surface area 
2 

- Arh = 1:1. 
2 ий 


d) Volume of the water in jar = л x 12? x 30 cm? 
( J 





When the ball is dropped into the jar, volume of water 
+ ball 


= лх 12? x (30 + 6.75) 
Increase in volume 
лх 12? x (30 + 6.75 — 30) cm? 
л х 144 х 6.75 cm? 

It r is the radius of the ball, then 





m= mx 144 x 6.75 


3-144 6.75% 3 220 





SF =:9 
r=9 
Thus, diameter of ball = 27 = 18 cm. 


76. 


77. (b) 


78. 


79. 


80. 


81. 
82. 


83. 


(b) Volume of the cylinder = 3 times volume of the cone. 
This is valid if base and height is the same. Radius is 
the same, so the height of cone is 3 times the height of 
the cylinder. 

~ Height of the cone = 3 х 5 ст = 15 m. 


First volume of cylinder 








Second volume of cylinder 
(First radius)? First height 
(Second radius)’ Second height 





3850 INSI 
or, = x 
Second volume 1 2 


Second volume = х 3850 = 1925 mm". 


(c) Radius of each pillar = 25 cm = Е т 
Curved surface of one pillar = 2zrh 
=2 х 3.14 x 5 x 4 = 6.28 m? 


Curved surface of the 50 pillars = 314 m? 
Required cost of cleaning these pillars 
= 314 x 25 = $157. 
100 


(a) Let, r be the radius and л be the height 





xrQrxH-2mnrh н=л. 
3 3 
3 3 
b 3 = -Г 
Ф) in =) (2) | 
;. 125 
64 
ETE 
4 
5 
r= - 
4 


5 5 


Diameter = 2r = 2 x = 2.5 cm. 





(d) xri 22zr-: b, whereb=2m > [=4щ. 

(b) Let, the height and radius of the cylinder be h and 

r, respectively. 

Curved surface of the cylinder = 2zrh 

Curved surface of the cone = marl = лий (h = I) 
Required ratio = 2:1. 

(a) Cylinder of largest possible volume is of base with 

diameter 1 m and height 1 m. 


2 
The volume of this cylinder = л x (5) x1 





= Л oom? 
4 
Hence, the volume of the remaining word is equal to 1 ES 
ЕО ЧЕ. 
7x4 4 


84. 


85. 


86. 


87. 


88. 


89. 


(c) Volume of cylinder = zr? х 3 cm’. 


Volume of cone = тл? т>. 


л?п = 3л? or h=9cm. 


(c) Volume of rain water 

= Area x height = (1 Кт)? x 2 cm 

= (1000 m)? x 0.02 т = 20000 т? 

Volume of collected water = 5096 of 20000 m? 


ш х 20000 
2 


10000 m? 
Increased level in pool 


_ Volume collected _ 10000 
Base area of pool 10x100 





The water level would be increased by 10 m. 


(91-21 mr-3m 


22 14 


Volume = В 





х 


: 44 
Average of air/person = TE =4m 


(a) 2 x Ter = 44m 


So,r=7m 


ll 


Volume of the conical tent аа 


= ш х 22 xT x9 
= 462 паз. 
(c) Volume of conical vessel 


= а pud 
3 7 


= — cm’. 


If the level of kerosene in the jar is x cm. 
uc =лх2х2хЛл = — x4xh 
7 7 
e h=1 сш. 

(b) Let, the radius of the solid cylinder be r cm 


л?” x9 = m [(4.3)? - (1.1) x 3 





> p= : (4.3 + 1.1) (43-14) 


= тх54х32 - 5.76 


r= 45.76 = 2.4 cm. 


90. 


91. 


92. 


93. 


94. 


95. 


Mensuration ЇЇ: Volume and Surface Area 34.33 


(c) Let, the height of the cylinder be H and its radius = r. 
1 1 
Then, л rH + 377 23x A лг 


РН = 228) on Н- 24 
3 3 


(b) Volume of earth dug out 


- P XS6xS6x8 = 788.48 m* 


Area of embankment 

ЕЛ (5.6 +7)? - n (5.6 

л [(5.6 +7)? - (5.6y] 

л [(5.6+7 + 5.6) ( 5.6 +7 — 5.6)] 


22 
= = [182x7 
7 | ] 


1 


= 400.4 m?. 
(a) Curved surface area of cylinder = 2777. 
Slant surface area of the cone 
=ml=nmxr x 2h =2arh 

The ratio of the two surface areas 
= 2nrh:2nrh = 1:1. 


(b) pex =m x5, ог, А = 15 ст. 


(a) Edge of the cube = 3/343 = 7 cm. 


Radius of the cone = 3.5 cm and height = 7 cm. 
Volume of the cone 
= 1 meh 
3 


= Du За 
3 7 


= 5% 22%12.25 


= 90 c.c. 
(c) Volume of the cone 


= 5 лг 
3 


= ТТР с.с. 
às 27 


4 
Volume of the sphere = z7 


Since the sphere is made from the cone, their volumes 
will be equal 
4 1 


t cix EEE 
9 jon 


> R= dedos и С 
37 4 22 
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96. 


97. 


98. 


99. 


100. 


101. 


or А? = 353 

or, РА = 25 cm 

Surface area of the sphere 
= 4л R? 

шах 22x25x25- 5500 
7 й 


= 7857.14 cm?, 
1 А 3 
(а) rx xy xI2x- 3147 


х= 1 


1„22 „25х12 же 
3 7 7 


Le, х = 1. 
Radius = 5х = 5 х1 = 5m. 
1 2 2 3. 2 

(b) —zxr хи: ле: xr 
3 3 


[height = radius of base] 
or 1:23. 
(c) Curved surface of the tent = zrl 


28 uuu? 
7 


118.8 m? 
Length of the canvas -3 m = 59.4 m. 


(c) Let, the initial radius and height of the cylinder be 
r cm and h cm, respectively. 


Then, V, = nh and V, = x оу” = 2nrh. 
New volume _2лий 2 


ze 
лей 1 





Previous volume 


(c) Curved surface area of the cylindrical portion 
= 27rh 
-2х 2 х m x3 
17,252 
= 990 п? 


Lateral surface area of the conical portion 


= ли = —x——x53 


= 8745 m? 
Total surface area = 990 + 8745 = 9735 т” 
Width of the canvas = 5 m. 

Length of the canvas = 9735 + 5 = 1947 m. 
(a) Radius of the cone 
= и + 20% of = 1.2 r cm 
and, slant height = 21 cm 

Surface area of the new cone 
-2mnx12rx2l 
= 2л X 24 rl cm? 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


Increase in surface area 

= 2л x 2.4 rl — 2nrl 

=2n x 1.4 rl cm? 

Percentage increase 

_ 2nx1A4rl 
2z rl 


Therefore, surface area of the cone will be increased by 
140%. 


(d) Area of the canvas = mri = zx 5 х 13 = 65 л 


[= 45? +12? 2 J169 = 13] 


(a) Total volume = (10 x 5 x 2) ст) 
= 100 cm? 


x100 = 140% 





Volume carved = (Fx 23x 3%3%7) cm? 


= 66 cm’, 
Wood wasted = (100 — 66)% = 34% 
(b) Curved surface of the tomb 


= ле] = x 14x50 = 22000 m? 


Cost of white washing 
= 22000 x 0.80 = $1760. 
(a) Length of the sheet — 27 = 24 ст 
When the sheet is rolled along Из breadth, the width 
of the sheet will be equal to the circumference of the 
cylinder and the length of the sheet will be height of 
the cylinder. 
Radius of the cylinder formed 
П 11 22 7 
- =—х—=- cm 
2m. 2- 4 
Volume of the cylinder 


LUN = 231 cm’. 
744 


(с) Ah, = 2:3, 


rir, = 3:4 








= лей = 


Ratio of volumes V:V, = л (3)? x 2: x x4 x3 
= 9:8. 


1 
(a) Original volume = m 
2 2 
New volume = B nrh 


larh 
3. х100 % = 100% 
1 2 
=ar h 


Increase % = 





(b) Volume of the cubes with sides 3, 4 and 5 cm are 
33, 43 and 5°, respectively. 
Total volume = 3? + 43 + 5? cm? 


Mensuration ЇЇ: Volume and Surface Area 34.35 


= 27 + 64 + 125 The height of the cone = h 
= 216 cm’. Then, the volume of the air in the tent 
109. (d) Let, radius of the cone = r, height = A. 21 m 
Then, volume of the cone = 1 лей. : 
: 1.22 
Increased radius = 2r, height = 2h = —x—x7x7x9 
Increased volume t 
| 1 1 js = 462 п. 
хо л(28у (2h) = SE 8773 -siar i 113. (c) Original area = 2797 
New area = 4z (2ry. = 162° 


= 8 times the original volume. 
127 r° 


лі? 





Increase % = | х ie] % = 300% 


4 
110. (c) Original volume = ua 


4 2 114. (c) Here, x = y = 0 and z = - 8. 
New volume = л (2r) = = p 
n3 ~ 3 Percentage change in volume 














28 =, 3 A XY + yz + ZX xyz 1, 
ои —| 9 0, — 0, = |x+y+z+ 
Increase % | 3 mr x n чо) % = 700% | y 100 (100) 9 
111. (c) Radius of the sphere = 3 cm 0x0+0x.8+0x.8 
4 = |0+0-8+ 5 % 
Volume of the sphere Mcd p (100) 
4 = -8% 
яс хлх3х3х3 -. Volume of the cylinder decreases by 8%. 
обе 41) 115. (b) Неге, x = у = 20 and z = 0. 


Radius of the wire = 0.1 m. Percentage increase in volume 














Volume of the wire with its length 1 cm and radius 1.0 m ху + yz zx xyz 
2 = | х+у+=2+ + % 
= ли = дх 0.1 х0.1х1 ...(2) 100 (100)? 
Now,36z = лх 0.1 x0.1 x1 
_ 367 _ _ 20+20+0+20%20+20х0х20х0 
1 3600 cm = 36 m. 100 
л x0.1x0.1 - 9 
20-20х0 
112. (b) If 18 the radius of the base, then the circumference ^00 
of the base = 2zr = 44 m. 
44x7 = (40 + 4)% = 44% 
= 2576 
2х 22 





ExERcIsE-2 
(BASED ом Memory) 





1. (d) Area of the square field 
= Area of the rectangles field = 1024 m? 


3 


ЭР 
A 
N 


Volume = bd үл Lo 
3 3 


= Xm 3 
Volume = gg ro T Required ratio = 2:1. 
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2. (d) Given: 
nrh = 924 (1) 
2nrh — 264 ...(2) 
Where г = radius of the cylindrical pillar 
Eq. (1) - Equation (2) gives 
arh 924  , r 231 7 
2nrh 264 2 66 2 








=> r=7> Diameter =14. 


Q) —>2лх7хй= 264 
=> 44h =264>h=6 








Required ratio: a E = = А : 
л 6 3 
3. (b) 
5h 
2 2 
Volume 77 * (2r) x5h 
=20ar7h 
3h 











Css, 


Volume = л x(3r)) x3h 
=27rr°h 
Required ratio = 20:27. 


4. (b) Let, /, b and h be the length, brea cdth and height 
of the cuboidal tank, respectively. 





n-li p= tof Loft h) 
3 De 3 














l 1 
6 6 6 18 9 


Ixbxh=216 [Given] 


> ee eee 
9 3 


10. 


11. 


12. 


13. 


14. 


15. 


. (b) Let, r be the radius of the sphere. 


лэ(ух2-12:хахи 


> p оиз 8>r=2a 
48 
= Diameter of the shpere = 4 cm. 
(b) Area of the curved surface = 2лий = 88. 


Л = 8. Therefore, 2zr = 11 








> r= 


Aj 


22 49 
x 
16 


Volume = лей = x8 = 77 cm’. 





. (©) Required number of cubes 


3 
= [8] -5х5х5=125. 





(b) Here, лт = 1.54 Km? 
г = 0.7 Km, / = 2.5 Km (given) 
Therefore, h = JP —/? 
= (2.5)? - (0.7)? 
= 2.4 Km. 
(b) 2"? ка 2 
ди ep x42 1 
(d) 46 +8° +10? 


= 12 сш. 








: 19.2 
(c) Here, radius (r) of the cone = л = 9.6 m. 
Slant height (/) of the cone = (9.6)? + (2.8)? = 10 m. 
Hence, area of the canvas required 
Lg 2.9.610 = 301.7 m’. 


(a) Volume of cuboidal block 
=10х5 х2 = 100 cm? 
Volume of cone carved from the cuboidal block 


- tte eos ш 
э] 


Wood wasted = 100 — z x: =922 ст? 


: 2 
Hence, required % = 92 3 96 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(d) Total volume of three solid metallic balls 


=3x3x34+4x4x44+5x5x5 
= 27+ 64 + 125 
= 216 = volume of single solid ball. 


Hence, required radius = 3/216 = 6 cm. 


(b) Volume of the cuboid 
=9 x 8 x 6 cm? = 432 cn? 
Volume of the cube = 216 cm? 
Side of the cube = 6 cm 
The total surface area of the cube 
= 6 x side? = 6 x 6? = 216 cm’. 
(d) Curved surface of a pillar = 264 m? 
or, 2лгһ = 264 т? 
264х7 
2x22 
rh = 42 т? 
Again, mh = 924 m? 
924 
---Х 


ог, rh- 





rh= 7 


rh = 294 
Dividing Equation (2) by Equation (1) 
r=7m 


je ee ЛД 
7 


Hence, required ratio = 7 X 2:6 = 7:3. 


(d) V6 5? « 4 = 4/77 


лх(3у x8 


-ZY Mab баб. 
1(0.75) x0.2 


(a) 


154x 7 
77 
The curved surface of the cone 


= ml = Sx Ix JP as 
= 22 x 4245 = 154 4/5 cm’. 





(а) m = 154 > r= 


(b) Let, Z x = 120, I x h = 72 and b x h = 60. 


b 120 о 
л 72 3 
1-12,8-10, 1-6 
Volume of the box = 720 cm’. 
(c) Volume of circular cone = Pm 
gu xt uU 939 
7 


, 1232х3х7 


or r= ———— = 22х25 = 550 cm’. 
22x24 
(d) Required ratio = ЕКА = 16:1. 
4л х10х10 


441) 


242) 


25. 


26. 


27. 


28. 
29. 


30. 


31. 


32. 


Mensuration ЇЇ: Volume and Surface Area 34.37 


(c) Volume of the metal 


22 11242x04Y (112ү 
х21 
7 2 2 
66 [62 — 5.6?] = 66 x 11.6 x 0.4 
= 306.24 cm. 
(a) Volume of the wood 
= [20 x 12 x 10] - [20 


= 2400 — 1400 = 960 cm’. 


(c) Volume of iron = = «20(4 -3) 





1 





2) (12 - 2) (10 - 2)] 


- Z x20%7 = 440 cm’, 


(c) Volume of the box = /120x72x60 = 720 cm? 
(a) Water flowed by the pipe in 1 hr = z 7h 


22 
zl. tung 
7 100х100 

= 77 т) 
Volume of expected water in the tank 
_ 50х4х7 _ 154 m? 

100 
Hence, required time taken for the rise in the level of 


water in the tank — M = 2 hours 


(d) Let, the length, breadth and height of the cuboid be 
x, y and z cm, respectively, then 


xy = 12; yz = 20; zx = 15 

Therefore, x? у? z = 12 x 12 x 15 = 3600 cm? 
Hence, v = xyz = 4/3600 

v = 60 cm? 





(b) Water flowed through the pipe in 1 hours 
22 , 10x10x 3000 

7 10000 

660 d 


7 
Volume of cylinder/cylindrical cistern 


- СР, 
7 


1100 , 
= — m 
7 
Hence, required time 
1100 
Чы PR 
- 660 нг hours 
7 
= 1 hour 40 minute 


(b) Volume of raised water in the cylindrical leaker 


лей = SE E ma 
7 2 
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4 
Volume of marble = rud > 2 = Н 
4 22 4.312 = E = E 
- зао = — cm? Hor 
Hence, number of marbles 27h (30) 
> Se | был From (1 
215.6 Н | п | [ 33) 
> 4312 E 215.6x3 = 150 3 27h 900 
3 4.312 Н po 
33. (b) Let, the radius of base of the hemisphere be r units. 27h} =900H =900x30 
Then, radius of the base of cone = r units and height = ‚ 900х30 
r units. h- -1000 
Therefore, slant height (/ 
ght (0 => р = 41000 =10 cm 
шаг E Required height = (30 — 10) = 20 
Hence, the curved surface area of the hemisphere: The ze, Required Беш = Ps aes 
curved surface area of the cone 36. (c) Surface area of sphere = 4ar 
= 202: x Ja =2: 2 Now, according to the question, 
34. (d) Let, the side of cube is x, then volume of the cube Ax 22 xr? — 346.5 
=х 
One side of the cube after increasing = 2x. => 4x22xr? =346.5x7 
eee 
Required A increase of volume E T T. 215625 
хххх2х-х х 
= = 100% 
goa : > г=\/275625 =5.25 cm 
35. (b) Let, H and R be the height and radius of bigger cone 1 
and Л and r be the height and radius of smaller cone. 37. (a) Volume of pyramid — 3 5868 of basex Height 
A 


= 500 = 30x 


=> 10Л=500 


р, Е 500 
=>: 4 ee 


h 50m 


38. (c) Hypotenuse of base = 5° +12? 


B С = ү25 +144 = ү169 =13 ст 


Surface area = h(a + b + c) 
= 10 (5 +2 + 13) = 300 cm’ 





From triangles АОВ and AMN. 





ZA is common and MN || OB. | 
. Triangles АОВ and AMN are similar, Area of base — E х5х 12) =30 cm? 
AO BO 
Е Total surface area of lateral surfaces = (300 + 30) = 
SMS MN 330 cm? 
30 = R 341) 39. (а) Lateral surface area of prism = 3 x side x height 
ES 3 x side x height — 120 
Volume of smaller cone = лр? 120 
3 > Side x height = —— =40 cm? .44(1) 
Volume of bigger cone = UH Volume of prism = Area of base x height 


Now, according to the question, 
UNES NM 1 
=> 39 в inte 4043 x4 
> ee ы, 
RH 43 


z. side? x height = 160 cm? ...(2) 
27 


=> 40v3 = 8 х side? x height 


= side? x height 


> rh 





40. 


41. 


42. 


Dividing equation (2) by (1), we get 


Side IR deni 
40 


(d) Volume of lead = d - 2л х2) 
Let, the thickness of gold be x cm. 
Volume of gold = ал +x) — 2*) ст" 

Now, according to the question, 

4 3 3 4 3 
—nz(Q-x)-2)-2-zx2 

3 ((2+х) -2) 3 
(2-ху-2-2 
(2x) 2848-16 
(24x) -2х2 
2-х-2х 32 


2+х=2х1.259 = 2.518 
х= 2.5182 = 0.518 cm 


Uuuu 





(d) Let, the radius of larger sphere be R units 


4 : 
Its volume -үлЁ! cu units 


1 | : 
Volume of smaller cone = 376 cubic units 


Volume of smaller sphere = d 


[Where, r = radius of smaller sphere] 
Now, according to the question, 














4 
S rcd 
3 3 
à R R 
> r r 
4 3/4 


Surface area of smaller sphere:Surface area of larger 
sphere = 4m^4zR? = PR. 


ey 


(e) =1:23 


(a) 





Volume of hemisphere = Sar 


where r = radius = 7 cm 


Mensuration II: Volume and Surface Area 


(Ere) cm? 
3, 


Volume of conical part -үлгй [er = А] 
(Pr cm? 
3-7 


Volume of ice cream 











22,22, 51,22, 
3 7 3 7 
= x T 222xT! =1078 cm? 


43. (c) Quicker Method: 
Single equivalent increase for 10% and 10% 
- 10+10+ 1910 % = 21% 
100 
Again, single equivalent increase for 21% and 10% 


АРА 
100 


=31+2.1= 33.1% 





44. (c) Volume of the cone = үл? == х1.6х1.6х3.6 


=лх1.6х1.6х1.2ст° 


Now, according to the question, 
тлх12х12хН =лх1.6х1.6х1.2 


H= 1.6x1.6x3 
1.2 
45. (d) Radius of the base of cone = r units 


= 6.4 cm 


Volume (v) = На 
Curved surface area = arl! +r? 
Злу -eh +9? = Зл x Ph xh 
тр)? +9x дад 


am rh -rr h -rrik лт =0 
46. (d) zr? =154 
> = xr? =154 


PEE! 














r=7m 
22 
1 2 
—nrh-1232 
2 
Rape 8 h=24m 
3 154 


Area of canvas = zrl = zr h? +r’ 


34.39 


34.40 Chapter 34 


= x12 oF m? 


=22х25 = 550 т> 


=> Its length = EJ = 275 metres 


47. (d) Let, the height of glass be Л ст. 
Radius = h cm 
2 


Volume of glass = volume of 32000 drops 


2 3 
is 2 dE | х32000 
3 42 3 420 


he 
uS 


48. (a) Volume of the rectangular block = 11 x 10x 5 = 
550 cu m = 550000 cu dm 








4х h-4cm 








— 1 х32000 № = 43 
00 


4 9759. 9 
Volume of а sphere = =-лх хх cu dm шэн! cu 
3 20 2522 8 


dm 

550000 x8 
500 

49. (a) Volume of the block = 21 x 77 x 24 cm? 


Let, the radius of sphere be r cm. 


Required answer - = 8800 


Now, according to the question, 
oar -21х77х24 


p _21*77*24х3х7 
4х22 
-21х7х3х3х7-3х7” 
г=3х7=21ст 


50. (а) Let, the radius of cone Бе г cm. 





Now, according to the question, 
E x 24 =1232 
3- T 


; 1232x3x7 _ 
22x24 

г = 49 =7 cm 

Area of the curved surface = zrl =arvh? +r? 


-Зэ? 24? +7? = 22х25 = 550 cm? 


49 


51. (a) Quicker Method: 
Required percentage increase 














= (50-504 35055 = 125% 
53. © дл 4 : 
NUN 
4л; 9 r, 
mr (2 08 
4 ЯН E 


53. (d) Quicker Method: 





Percentage increase — (so 450+ a 
= 125% 


54. (d) Volume of the sphere = айн, 25, лх9х9х9 
3 3 
= 972л cu ст 
Let, the radius of the wire be R cm. 
Now, according to the question, zR?x10800 = 972p 


В? = 208 0.09 
10800 
К = 40.09 = 0.3 cm 


Diameter = 2 x 0.3 = 0.6 cm 


55. (b) If the radius of the base of cup be r ст, then 2zr = 
л х 14 


=> r=7cm 
Slant height = 14 cm 


Height = 14° - 7° = 421x7 =7\3 ст 


Capacity of сир = zer 





= 5X Sx TXT «TB = 62236 em 


56. (a) S=4ar’ and V = d 








.S 64x r* G6Anx9 
APT ae 16 36л 
V 19 2,8 
9 


4 4 
57. (d) Volume of the sphere — гын E cm? 


Volume of the wire = zh = 10077? cm? 
Now, according to the question 


бб“ 

3 
те 
300 75 


И X улган 
75 


58. (c) Volume of the earth taken out 
= (7.5 x 6 x 0.8) ст? 
= 36 ст? 
Area of the remaining field 
= (18 х 15 — 7.5 x 6) m? 
= (270 — 45) m 
= 225 п? 


-. Level of the field raised S metres 
225 


3600 
2 cm =16 ст 





59. 


60. 


61. 


62. 


(c) Area of the base 13) -443 cm? 


Median of the Базе = (УР =22 | -24/ cm? 
243 


Distance of centroid from the side — гэ ст 


Let, the height of the pyramid be / cm. 
Now, according to the question, 


JQhy -h pu 


=> наг ст 
3 


Volume = i x Area of base x height 


4 5x2- 8437... 
= =—— cm 
3x3 9 
(a) 15 Km/h = 15000 m/hour 
2х1.5х15000 





Water flown in an hour = 


= 450 m? 100 
Volume of desired water in the tank = (150 х 100 x 3) m? 
Time = 008 = 100 hours 
(с) 
10.5 т 





Slant height of cone (7) =,/(10.5) +142. 


= 4110.25 +196 = 4/306.25 217.5 m 
Curved surface area of the cone 





= лгі = 214х175 = 770 т> 
Curved surface area of cylinder = 2zrh 
=2x > x14x3 = 264 m? 


Total area = 264 + 770 = 1034 m 
Total cost = 2 x 1034 = 32068 


(c) Quicker Method: 


2 2 
Percentage decrease =| 2x — > |% 
100 


= (50 — 6.25)% = 43.75% 


63. 


64. 


65. 


66. 


Mensuration ЇЇ: Volume and Surface Area 34.41 


(a) Let, the radius be increased by x cm. 
Volume of cylinder = z(10 + x)? x 4 

Again, let the height be increased by x cm. 
Volume of cylinder = zx 10? (4 + x) 

Now, according to the question, 

m10 + xx 4 = л(10)? (4 + x) 





=> (10 + x)= 25 (4 + х) 

= 100 + 20х + х2=100 + 25х 
=> х2 5х = 0 

=> х(х - 5) = 0 

> х= 5 ст 


(c) Let, the radius and height of the cone be r CM and 
h cm respectively. 


Now, according to the question, 
Required volume of water 


-arh- шин - 25520 
3 3 


=2х [ве] 
3 


= 2 x volume of cone 

= (2 x 27m) = 54n cm? 

Quicker Method: 

Volume of required water = 2 x volume of cone 
= 2 x 27m = 54л cm? 


(b) Volume of rain water — Area of base x height 
= 1000000 x -2 = 20000 ст 
100 


Water stored in pool 
= (50% of 20000) = 10000 cm? 


1000 
(c) Let, the radius of the base Бег = 3.5. 


Now, volume of the water in the cylindrical can 


10000 
Required water level “| | -10 т 


4 
= лт? x2r талх 


-2лг- шог 
3 


[Here, 27 = height of the cylindrical can] 
2 


3 
= лү 
3 


Again, let the height of water in the cylindrical can be 
h cm. 


Therefore, according to the question, 








ncc а 
3 
Tap 

Е" 3 2, 2x3.5 А 
л 3 3 3 


Quicker Method: Increase in water level 


34.42 Chapter 34 


4 Total surface area = zr? 
Volume of sphere — 3^" 


Area of base of cylinder лу? 





=3x 21x21 


= 4158 cm? 





_ [4 4 _ 14 
3. я 3 gm 71. (c) Height of cone = height of cylinder = radius of 
M7 hemisphere = r units 
Required water level — ( n 2 73 cm -. Ratio of the volumes of cone, cylinder and hemisphere 
67. (a) Curved surface of cylinder = 2zrh 225 95 gi 
3 3 


Сазе П: | 9 
Ты: 
Radius =з” and height = 6h с Ас зо 
1 - Зө? = 4:27:2 
Curved surface =27 pos бл = (2nrh) x 2 T 


1 | 
Increase in curved surface of cylinder will be twice. 72. (c) Area of the base — 2 x (diagonal) 


68. (b) Let, the radius of the given cone be r cm 
1 =1 24х24 =576 m? 
Then, yur =1232 2 
122, Volume of pyramid = i x height x area of base 
ULT x 24 21232 3 











ре 
, 1232x3x7 3 576 
r= = 49 
22 x 24 73. (b) 
r= 449 =7 ст A 
Slant height(/) = Vh’ +r? 
=V24 +72 = /625 225 cm 5 Е 
Curved surface of cone = ml 
-(Soreas Jo sso cm? 
69. (c) Total surface area of prism = Curved surface area + ва C 
2 х Area of base Bent loe 


= 608 = Perimeter of basex height + 2 x Area of base 


= 608 = 4х x 15 + 2x? Let, DO’ = r cm and OO’ = h ст 














(Where: = side of Square) From similar triangle ADO’ and anode - 26 
=> х? + 30х – 304 = 0 RM AO ВО 
=> x + 38x – 8х – 304 = 0 хаг 
=> x(x + 38) – 8(х + 38) =0 Lb Gees 
=> (-8)( + 38) = 0 ШОГ 
> x=8 1 9 2 
Volume of prism = Area of base х height NOE ону ае а) 
= 8х8 х 15 = 960 ст? 1 22 
> curi во +3r) 


70. (a) Z ar? =19404 
> MZB- sare) 


СЕЕ. = 19404 
3 7 44х7 


=> 
s _19404x3x7 (ус) 22 
2х22 > P-2-14-13 


га 3/21х21х21=21 сш. no r=3/13 ст 





3 3 =14= 27-р 








Mensuration ЇЇ: Volume and Surface Area 34.43 








74. (a) First Second 
| | : n ле = пе? +h? 
cylinder cylinder 
n-2r n-àr > 2r=yr +h =4r arth 
2 2 
h =5h h, =4h ar = р Jar h 
r ] 
—=—= th=1:V3 
Required ratio =2лий, : 2zr,h, x: һ B 5 э 


=2x5:3x4=5:6 


V3 
78. (4) A f the b =-^ x side’ 
75. (c) Let, the height of cylinder be л cm and radius of (d) Атса er Ше base 4 mide 


base be r cm. Л 

















3 
Now, according to the question, ee 6x6 — 943 cm? 
2zr^ + 2nrh = 462 (1) -. Volume of the prism — Area of base x height 
Area of curved surfaces = 2nrh => 10843 =943 хл 
-li462-154 — 1983 _19 om 
3 . 945 
2nr +154 =462 79. (a) Let, the number of required coins be х. 
=> 2nr-462-154-308 Total volume of all coins 
< 2.52 =308 =ххлх(0.75)? x (0.2) 
‚3087 _ 7 Volume of cylinder = л х (3) x8 
iz: 2x22 = Now, according to the question, 
=> r-27cm xxm x (0.75)? x(0.2) = л x(3) x8 
^ 2лт=154 : 
3 == 2 ГЭ ла 
— 2x22x7xh=154 0.75 0.2 
? = 16 x 40 = 640 
h= 134 L loih Quicker Method: 
925475 uicker Method: 
Volume of cylinder = лг? Number of coins — B x B 
R h 
_ 22 01x. 2539 om? 3 : 8 | | 
7 2 - х =4 x 40 = 640 
0.75 0.2 


76. (d) Let, the radius and the height be r and h respectively. 


Curved surface of cylinder _ 8 80. (d) Let, the radius of the original sphere be rm 





New radius = (r + 2) m 



































curved surface of cone 5 
2nrh 8 Now, according to the question, 
ard] +? 5 4r(r +2} – Алг? =704 m? 
h 4 > 4л +4r +4- р) = 704 m? 
БОЛГОЖ => 16+ 1) = 704 m? 
On squaring both sides, we have >(r +1) TOF eee 14m 
| 16л 22 
шог no r=14-1=13m 
h ыг = | 81. (c) Here,a right circular cylinder is circumscribing a 
h +r 25 Tus = _ 25 hemisphere such that their bases are common. 
h? 16 h’ 16 Then, Radius of cylinder = Radius of hemisphere = height 
r 25 1 9 r 3 of cylinder = r 
h^ 16 16 h 4 Da i 
heag -. Volume of hemisphere =a 
77. (4) Let, the radius of base = г units and the height of Volume of cylinder = pr^.r = n.r 


cone = Л units. TE 2 
Now, according to the question, а 37 их: 


34.44 Chapter 34 


82. (c) Total volume of three spherical balls 


4 
= 3710 + (2)? «(3y]- Е х 36 em 
Wasted material = 2л х36х 223 cm? 


4 
--лх9саг 
3 


Remaining material = ал х(36-9) 


4 
=—лх27 = UE cm? 
3 3 


Required radius = 3 ст 
4 
[^ Volume of sphere 220] 


83. (b) The length of the diagonal of a cube = 6 cm 
Side x 3 =6 cm 


= Side =-°-=2\3 cm 
Мз 
Volume = (243y = 2443 ст? 
84. (c) Total curved surface area of ай four identicalparts = 
417? unit? 
Here, there will be eight plane surfaces infour identical 
parts. 
Hence, total plane surface area of four parts 


1 Я 
= 8х y = Azar? unit? 


Total surface area of four parts 
= 4nr) + An? = 87r unit? 
85. (е) 























B P 5 Й 


L ESE M 
Area of rectangular plot LMNO= 36 х 28 =1008 m? 


Area of paths = Area of ABCD + Area of EFGH - Area 
of PQRS 





86. 


87. 


88. 


89. 


90. 


91. 


= (36 х 5 + 28 х 5) – 5х5 = 180 + 140 - 25 = 295 m? 


Area of rectangular plot excluding the area covered Бу 
roads = 1008 — 295 =713. 


Now, total cost of gravelling the plot = 713 x 3.60 = 
72566.80 


(c) Here the edge of an ice cube is 14 cm. 
Radius of the cylinder = E =7 ст 


Height of the cylinder = 14 cm 
Volume of the largest cylinder = z^ 


= x7 714 = 2156 m! 


(c) Total flooring area with marble 

= locker area + record keeping + pantry 
= 182 + 273 + 609 = 1064 т? 

Cost of flooring = 1064 x 190 

Total flooring area with wood 

= Branch manager's room + hall = 221 + 667 = 888 m? 
Cost of flooring = 888 x 170 

Ratio = (888 x 170):(1064 x 190) 

= (888 x 17):(1064 x 19) 

= 15096:20216 

= 1887:2527 


(e) Cost of flooring of the branch manager’s room = 221 
х 170 = $37570 


Cost of painting 

=[2(17 x12 +13 x12) +13 x17]x190 

=[2(204 + 156) + 221] x190 = (2x 360 + 221) x 190 
= (720 + 221) x 190 2941x190 = 3178790 

Total cost = 178790 + 37570 = 3216360 


(e) Total area of the bank = 2000 m? 

Total floor area = 1952 m? 

Remaining area = 2000 — 1952 = 48 m? 
Cost of carpeting = 48 x 110 = $5280 


(b) Area not to be renovated = 48 m? 


x100 = 2.4% 





Я 48 
Required% = 
2000 


(a) Cost of renovation of hall locker area = 667 x 170 
+ 609 x 190 


= 113390 + 115710 = 3229100 


Trigonometric Ratios 








INTRODUCTION 


The literal meaning of the word trigonometry is the 
*science of triangle measurement'. The word trigonometry 
15 derived from two Greek words trigon and metron 
which means measuring the sides of a triangle. It had its 
beginning more than two thousand years ago as a tool 
for astronomers. The Babylonians, Egyptians, Greeks and 
the Indians studied trigonometry only because it helped 
them in unravelling the mysteries of the universe. In 
modern times, it has gained wider meaning and scope. 
Presently, it 1s defined as that branch of mathematics 
which deals with the measurement of angles, whether 
of triangle or any other figure. 

At present, trigonometry is used in surveying, 
astronomy, navigation, physics, engineering, etc. 


Important Formulae and Results 
of Trigonometry 


I. (i) 180? = л radians. 


(1) 1° = Sm — 0.01745 radians (approximately). 


circumference of a cirlce 








iii) л : : 
um diameter of the circle 


22 
m A = 3.1416 (approximately). 


(iv) 0 (in radian measure) = L 
r 


(v) Each interior angle of a regular polygon of n 





-2 
sides = 5 х 180 degrees. 


INE { 1 
П. (i) 5110 хсовесӨ-1,880- : 
созес 0 








со8ёс0----. 
sin Ө 


Also, -1 < sin x < 1, cosec x < -1 or cosec 
x21. 


(п) cos Ө sec = 1; cos 0 = ; sec 0 


1 
cosÓ ` 





sec 





Also, —1 < cos x < 1, sec x < -1 or sec x > 1. 








(ш) tan Ө x cot = 1; tan Ө = ; cot 0 
cot Q 
23) 
tanQ ` 
Also, — œ < tan Ө < œ, — со < cot 0 < оо, 
(iv) sin 0 + cos? Ө = 1; sin? Ө = 1 — cos? Ө; cos? 
0-1-sin? Ө 
(v) sin? Ө = 1 + tan? Ө; sec? Ө — tan? Ө = 1; tan? 
Ө = sec? Ө – 1. 


(vi) cosec? Ө = 1 + cot? Ө; созес? 0 — cot? Ө = 1; 
cot? Ө = cosec? 0-1. 
in@ со80 


sin 
vil) tan 0 = ; cot 0 = — | 
( ) cos@ А sin Ө 








Ш. Values of trigonometrical ratios for particular 








angles 
(1) Angle sine cos tan 
0? 0 1 0 
л 4 1 
о = 2 — ERES, ee’ 
30 : 2 Л 
1 1 
л 
Su — -= 1 
цайр 42 42 
T x3 1 
60° = — ЗУУ 26 
3 2 2 Л 
л 
90° = — со 
2 1 0 
120° = 2% УЗ E 3 
3 2 2 
1 1 
135° = — — fre -1 
42 42 
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57 1 ЯВ 1 
150° = — Е aoe -—R 
6 2 2 Л 
180? = л 0 -1 0 
270? = -1 0 со 
360° = 2л 0 1 0 
Р 3-1 43-1 
(1) sin 15° = х, cos 15° = 
242 242 
tan 15° = 2-45. 
а 45-21 
(ш) sin 18° = Заг» = cos 72°; 
104-245 
cos 18° = — — — — = sin 72°. 
4 
45 +1 . 
(iv) cos 36? = 4 80 54°; 
410 - 24/5 
sin 35? — Биг = cos 54°. 
19 
(v) tan 7 = (3 - A2)2 -1) ; 
19 
со 7 = (/3-4/72347-41). 
IV. Signs of trigonometrical ratios 
Angle sin cos tan 
-0 -sin 0 cos 0 -tan 0 
90° — 0 or 2 _ ө соѕ 0 ѕіп Ө cot 0 
90? + дог 5 + ө со8 0 -sin 0 —cot 0 
1800-Өогл-0 sin 0 -с08 0 -tan 0 
1809-Өогл-0 sin 0 -с08 0 tan 0 
3л 
270? — 0 or je = 0 —cos 0 -sin 0 cot 0 
270? + дог = +0 —cos 0 sin 0 —cot 0 
360° – Ө ог 2л – Ө sin 0 cos 0 -tan 0 
360° + дог 2л + Ө ѕіп Ө соѕ 0 tan 0 








V. 


VI. 


VII. 


Trigonometrical ratios for sum or difference of 
angles 


(i) sin (A + B) = sin A x cos B = cos A X sin В. 
(1) cos (4 + B) = cos A x cos В sin A X sin B. 




















f. tan А + tan В 
(ii) tan (4 + B) = 1 tan Axtan B ` 
(is) Got DESCR) cot Axcot B x1 

Е cot B + cot A 





(v) tan (4 * B * C) 
_ fan A + tan B + tan С — tan A tan B tan C 
1 — (tan A tan B + tan B tan C + tan C tan A) 
(vi) sin (A + B) x sin (А — В) = sin?A — sin?B. 
(vii) cos (А + В) x cos (A — B) = cos?A — sin? B. 





Sum or difference of sine or cosine of angles into 
products 

















(i) sin C + sin D = 2 sin шаг а 4 
2 2 
ii) sin sin D — 2 cos о. 
C D-2 2 
2 2 
(iii) сн Cs DK 2 ыд 
2 2 
(iv) бул шаг sin =, 


Product of sines and cosines of angles into sum 
or difference of angles 

(1) 2 sin A cos В = sin (A + В) + sin (A — B). 
(11) 2 cos A sin В = sin (A + B) — sin (A — B). 
(1) 2 cos A cos B = cos (А + B) + cos (A — B). 
(iv) 2 sin A sin B = cos (А - B) — cos (А +В). 





VIII. Trigonometrical ratios of multiple angles 


2tan A 
1+ tan? A ` 


sin24 = 2 cos?A — 1 


(1) sin 24 = 2 sin A cos А = 





(ii) cos?A = соѕ24 


n5 1— tan? A 
=] -2 sins = ——_. 
l+ tan“ A 
ET. 2tan A 
(iii) tan 24 = ———. 
1—tan* A 
: 1 1- 2А 1— 24 
(iv) віп24 = 22208254, со524 = 22900844. 


2 2 


ЇХ. 
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(d) None of these 








. If sin 600? cos 30? + cos 120? sin 150° = А, then k = 
(a) 0 (b) 1 
(c) —1 (d) None of these 
. If cos@ + sin@ = 4/2 соѕ0, then cos0 — sin@ = 
(a) 42 sin8 (b) 2 sind 
(c) — 4/2 sin@ (d) None of these 
Б 5 1-8Ш0 
. Ка lies in the second quadrant, then = 
1+sina 





Е 1+ sina E 
1-8ша | 

(а) tana 

(c) 2 cota 


(b) 2 tana 
(d) cota 


. If со: + соѕ0 = p and сод — cos0 = 9, then (р? 


— q^)? in terms of p and q is: 
(a) 16 pq (b) 8 pq 
(c) 4 pq (d) 12 pq 


. If tang =£, then 
q 


(v) tan A = = Ва 1- tan? £ 
1+cos2A 810 24 = | —2 sin2 PE 
(vi) sin ЗА = 3 sin A — 4 sin?A. 1+ tan? 2 
(vii) cos ЗА = 4 cos?A — 3 cos A. 
А 
ҮЛ 3tan А – tan! А. 2 tan — 
Ones 1-3tan? A ’ (iii) tan A = T: 
2 
]tan 3 
3 
саг cot св 3cot А 
3cot A-1 . 155) 1— cos 4 24 1+cos A 
(iv) sin 2 2 ; COS - 2 
Trigonometrical ratios of submultiple angles 2 
Д ] соѕ A 
х А (v) ил 4411-6084 _ Боз | 
ДЕ : ар 2 1+cos A sin A 
(i) sin A = 2 sin = cos— = 1: 
1+ tan’ > (vi) 2 in =+ Vi+sin4 + J1—sinA , 
(ii) cos A = соз2 ^ sin? А _ 2 cos24 —1 (уп) 2 соз = + Л + ѕіп A 3 Jl - sin A. 
2 2 
ЕхЕВСІЅЕ- | 
lod m 6. If x = a cosec" 0 and y = b cot"0, then by eliminating 
- ,tanA- 0 
]—cos A 2 
ps í 2 2 = 
(а) +" (руде (а) БЕН =1 (b) 1-4 -1 
m +n m -n a a b 


aaa 


рзш0-(со80 _ 





psinO +q cos 
(р’-+а’) (р? -4) 
b 
m (P -q^) n (p> +4?) 
(c) (p +9) (d) None of these 
(р —4) 





: dns. ns and E caer ой 
5 2 2 2 


value of 8tan 44/5 see В = 
7 5 

(а) — (b) - 
2 2 


5 7 
© -> o- 
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15. If A lies in the second quadrant and B lies in 







































































9. If Pe ey: au then cos0 = 3 3 
gal the third quadrant and cos 4 (> 5 ша 
а? +1 а? -1 
(а) : (5) ; then 2tan В + “В tan A a 
gu a +1 cot? A+ cos B 
2a 2a 5 5 
c d 222 os 
(c) 211 (4) died (a) 2 Оу 
о о 5 
10. If бап 20° = К, then iusso ee (©) 22 вое 
tan 200? – tan 110° | 
т нэ 16. The value of sin 150° — 5 cos 200, + 7 tan 225 е 
@) == (b) = tan135°+3sin 210° 
l-k 1-5 (a) 2 (b) 1 
1-42 I-A (c) —1 (d) -2 
(c) 2 (d) 3 2 en 
l-k l+k 17. If f(x) = cos^x + sec^x, its value always is: 
11. The value of sin 780°sin 480° + cos 240°соѕ 300° = (a) Дх) «1 (Ы) 0) = 1 
: : (c)2>f(x)>1 (d) fx) 22 
(a) 2 (b) 4 18. If cosec@ + соїӨ = p, Шеп cos0 = 
2 Э; 
(с) 1 (d) None of these (a) 2, ud (b) 1+р 
p 1-р” 
12. If tan@ + cot@ = 2, then sin0 = 5 5 
р —1 l-p 
1 1 (© —; (4) 2 
(а) +— (b) — p +1 1-р 
2 42 
1 19. If sin@ = 22 and Ө is in the third quadrant, then 
(c) 54 (d) None of these 25 
7cotÜ—-24tanO _ 
13. If Ө is in the first quadrant and tan@ 2 then 7cot0 + 24tan0 
17 16 
л | най ши 
n[ 2-0 | ма -0) (а) 31 (b) 31 
3л Е 15 
sn[ 5 +0) со(2л-0) (с) 3i (d) None of these 
20. If tan A + sin A = m and tan A — sin A = n, then 
8 6 (т? -my 
(a) — (b) — RUFUS ae 
11 11 m 
11 11 
(© = (d) — ja e 
8 6 (c) 16 (d) 9 
kon Ї10 21. If соѕесӨ - 5110 = m and sec@ — сов0 = n then 
tan 160° — tan110? 2 2 
14. If cot20? = p, then E з 3 
P EP T+ tan 160° tan 1109 (т?п)? (mm^ = 
21 241 (а) —1 (0) 1 
() 5 Or (c) 0 (d) None of these 
P 
22. The value of cos 1°cos 2°cos 3°...cos 179° = 
1- p? 2 Е 
(c) р (d) р (а) 1 (b) -1 


2p 1-р” (c) 0 (d) None of these 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Without using trigonometric tables, sin48°sec42° + 
cos 48°cosec 42° = 


(a) 0 (b) 2 

(c) 1 (d) None of these 

tan 5°tan 25°tan 45°tan 65°tan 85° = 

(a) -1 (b) 1 

(c) 1 (d) None of these 

2 
cos*5° + cos?10? + cos?15? + ... + соѕ290° = 
1 

(a) 81 (b) 6— 
2 2 

(c) ;l (d) None of these 
2 


The value of log tan 1° + log tan 2? +log tan 3? + 
... + log tan 89° is equal to 


(a) 1 (b) 0 
(c) 3 (d) None of these 
log sin 1? log sin 2? log sin 3?...log sin 179? — 
(a) 0 (b) 1 
(c) 1 (d) None of these 
42 


The value of cos 24? + cos 55? + cos 155? + cos 
204? is 
(a) 1 
(c) 0 


(b) -1 
(d) None of these 


The value of cos 24° + cos 5? + cos 300? + cos 
175? + cos 204? 18 


(a) 0 © -5 


Ore (d) 1 
2 

2 

sin? 0 = Gr») 
4xy 

()х»0,у»0,х zy 
(х»0,у»0,х-у 
(c) None of these 
If 7 31120 + 3 cos?0 = 4, then tan0 = 


(a) xi 
3 


18 possible only when 


(b) +1 
2 


1 1 
ilk. 4) 6 
2 "АЗ © 4 


32 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


2, 
. If tano = n tanB and зто = т sin, then Е 
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(b) sin?o: ши 


(d) cos?a 


(а) cosa 
(с) sin? 


1 
If secd=a+( 7 then зесА + tanA = 
a 





1 
(a) 2a or 2 (b) a or — 
2a a 
2 : d) a or 25 
(©) 2a or — (d) a or = 
ДУО sin? А+с05° A x cos! A-sin’ A . 
© value OF “sin A+cos A cosA—sind 1 
(a) 0 (b) 1 
(c) 2 (d) None of these 


The value of tan 20° + tan 40° + tan 60° + ... + tan 
180° is 
(a) 1 
(c) 0 


(b) -1 
(d) None of these 


If cos0 = E and sina = =. where Ө does not lie 


in the third quadrant and o lies in the third quadrant, 
2 tana +3 tan E 
cot? 0 + cosa 
5 
(a) — 
22 
7 
(c) — 
22 
The value of cos 24? + cos 55? + cos 125? + cos 
204? + cos 300? 18: 





(b) 25 
22 


(d) None of these 


(a) + ©) -1 
a 2 
(с) 1 (d) -1 
со10-со86с0-1 . 
——— — js equal to: 


со10 + cosec —1 


(a) 1 


(c) cosec@ — соёд 


(b) cot@ + cosec8 
(d) None of these 


If 90? «a «180^, sina- È 
and 180°<B<270°, sin В = S 
dp a И 
tana + sin В 
2 
(4) - (5) 0 
3 
2 
(с) 73 (d) None of these 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 








ED AE Е 
1— соѕө 1+cos@ 











(a) 2 sin8 (b) 2 сов0 
2 
c d 
© еј @ пеј 
1 
If UU e соѕеса + cota, then the quadrants 
1-соѕа 


in which @ lies are: 


(a) 1, 4 (b) 2, 3 
(c) 1, 2 (d) 3, 4 


If cosec 0 — cot @ = p, then the value of cosec 0 = 
1 1 1 1 
а) —| p+— b) =| p-— 
20 5) 20 : 
1 1 
(c) р+— (d) p-— 
р P 


The value of tan1° tan 2° ... tan 89° is: 





(a) -1 (b) 1 
(c) 0 (d) None of these 
If совес 0 = ty =, then: 
(x+y) 
1 
(а) х = -y (b) х=— 
X 
(c) x 2y (d) None of these 


sin 300° tan 240? sec(— 420°) 2 
cot(—315°) cos(210°)cosec( — 315°) = 
(а) J3 (b) 42 
(c) 46 (4) V8 


The length of an arc which subtends an angle 18? 
at the centre of the circle of radius 6 cms is: 


(a) (=) cm 
(c) (=) cm 


1 
If x is real and x+—=2cos0, then cos@ = 
Х 





The value of 


(d) None of these 


@ +1 0) = 
2 


(с) +1 (4) Мопе оЁ Шеве 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Which of the following is correct? 


(a) sinl? » sinl (b) sinl? = sinl 


(c) sinl? « sinl 


л 
d) sinl? =| — 811 
(d) sin БР" 


Which one of Фе following is true? 
(а) tanl = 1 

(b) tanl = tan 2 

(c) tanl < tan 2 

(d) tanl > tan 2 

The value of cos?0 + sec?0 is always: 


(a) Less than 1 

(b) Equal to 1 

(c) Lies between 1 and 2 
(d) Greater than 2. 








If sina = 2р4 =, then seca — tano = 
р +q 
В ) 21 
EUH p +q 
+ 
(c) РТЧ (d) None of these 
Р-Ч 


If 13sin А =12, 5<А<я and Ззес 


8-5: 2 <В <21 then 5 tan 
A+3tan? B= 
(a) 20 (b .20 
3 
22 
Cn (25 
3 3 


The value of sin105? + cos105? 18: 


1 20 = 
(а) D (b) Л 
(c) 0 (d) None of these 


If tan A => and tan B ==, the value of A + B is: 


(a) 2 


T 
3 шал 


(d) None of these 


55. 


56. 


57. 


58. 


If tan(4— B) = Tand tan A= м where A and В аге 


acute, then A + B = 





л л 
а) — b) — 
(a) 5 (5) 2 
(c) 2 (d) None of these 
(tan 69? + tan 66?) 
The value of 18: 
(1 — tan 69° tan 66°) 
(a) 1 (b) 0 
(c) 2 (d) -1 
The value of ѕіп275° — sin?15? is: 
(a) УЗ œ) 3 
2 2 
1 
(c) 2 (d) None of these 
If 


sina ==, 0<a <90 and tan В = =. 0 « B <90°, then 


59. 


60. 


61. 


62. 


cos(@ — В) is: 
210 171 
a) — b) = 
@) 221 0) 221 
220 
с) —— d) None of these 
(c) 55 (4) 


The value of ѕіп20 + ѕіп2(0 + 60°) + ѕіп2(0 — 60°) = 


(а) 1 (b) 0 
2 











(с) 3 (d) None of these 
2 
m 1 

If tana = апа tanf = ———, then a + B = 

1 2т+1 
(а) 2 2 

2 

(с) a (d) None of these 
The value of — 45 

510 109 соѕ10° 
(а) 1 (b) 4 
(с) 3 (d) None of these 





The value of 42+ 20: cos44) 18 equal to: 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 
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(a) cosA (b) sind 
(c) 2cosA (d) 2sinA 
If tan A= 0006 then tan24 = 
sin B 
(a) tanB (b) cotB 
(c) 2tanB (d) 2cotB 
cos 20 


The value of ————— = 
1— 510 20 


(а) (2-0) (b) (2-0) 


(с) (2+0) (9) (20) 


tan 40° + tan 20? 


The value of ————————— — is equal to: 
1— cot 70? cot 50? 

(а) J3 (b 42 

1 1 

(с) В (4) 4 

The value of M Bcosec20? — sec 20° = 

(a) 2 (b) 4 

(c) 3 (d) None of these 

The value of tan 9? — tan 27? — tan 63? + tan 81° is: 

(a) 2 (b) 3 

(c) 4 (d) None of these 

tan 5x — tan 3x — tan 2x 18 equal to: 


(a) tan 2x tan 3x tan 5x 


(b) sin 5x —sin3x — sin 2x 





cos 5х — cos 3x — cos 2x 
(c) 0 
(d) None of these 





If tan A=—— and nee. the value of 
n+l 2п+1 

tan(4 + В) = 

(а) – 1 (b) 1 

(с) 2 (d) None of these 

If sin A= : ‚ sin B = : where А and B are 
мо 45 

positive and acute, А + В = 

Л 
(а) (5) 1 


(c) (d) None of these 


р via 
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71. 


1+510 0 – соѕ0 . 
—— ——— — — — is equal to: 


0 
(b) (3) 


0 
d ын 
(9) сове 


1+sin@+cos@ 


(a) cot (2) 
(c) “(ш 





. For all Ө, the value of 


. The value of tan100? + tan125? + tan100? tan125? = 


(a) 43 (b) -1 
1 
OF (d) 1 
1+sin@ = 





1—sin@ 


(a) ѕесӨ — tand (b) (ѕесӨ + tan@)* 








75 an7 “is equal to: (c) (sec — tan? (0) sec + tand 
‚> 242-0443) gy Lev 78. 1 ngs et then 6 = 
= Bao 1 1243 cos15? — 510 15° 
©) ope (d) 22 «43 а) 7 b) Z 
Л 43 (а) 1 (b) А 
ЗА А : 
73. If Е -1-Кя8ш24А, the value of К is: (ey (d) 2 
cos А -sin A 6 2 
os (pe 79. The value of tan56? — tan11? — tan56? tan11° 15 
d шин (a) -1 (b) 0 
74. The value of tan 57? — tan 12? — tan 57°tan 12° = (с) 1 (d) None of these 
(a) -1 (b) 1 80. If A + B = 45? and (cot A — 1)(cot + B — 1) = 4K, 
(c) 0 (d) None of these then К = 
75. If 180° < 0 < 2702, then the value of Ї 1 
as (л 0). (а) — (b) 7 
V4sin* Ө +sin* 20 - 4cos | ——— | is: 4 8 
4 2 
(a) 2 (5) 4 (d (d) None of these 
(c) 3 (d) None of these 1 
ExERcIsE-2 
(BASED ом Memory) 
1. ABCD is а rectangle of which AC is a diagonal. The (а) согд — coses Ө (b) ѕесӨ — tan 


3. For апу real values of Ө, 


value of (tan? ZCAD +1)ѕіп? ZBAC is: 


(a) 2 
(c) 1 


1 
Du 


(d) 0 
[SSC, 2014] 


. If tanx = (sin 45?)(cos 45?) + sin 30°, then the value 


of x is: 
(a) 30? (b) 45? 
(c) 60? (d) 90° 


[SSC, 2014] 


8ёс0-1 
sec0 +1 


-2 





. If the sum and difference of two angles are = and 


(d) tan —sec0 
[SSC, 2014] 


(c) cosec 0 —coté 


12? 
respectively, then the values of the angles in degree 
measure are: 





(а) 70°, 65? (0) 75°, 60° 
(с) 45°, 90° (4) 80°, 55° 
[SSC, 2014] 
л л Бэ 
. In a ААВС, ш, ж and D divides ВС 
internally in the ratio 1:3, then ши 18 equal to: 
sin ZCAD 


10. 


11. 


12. 


13 


. Value of sec? 0 


1 1 
EM b) — 
> OG 
1 
© -- (à) 46 


[SSC, 2014] 


. If sin34 = cos(A- 26°), where ЗА is an acute angle 


then the value of A is: 
(a) 29? 
(c) 23? 


(b) 26° 
(d) 28° 
[SSC, 2014] 
sin? 0 — 2sin* 0 
2cos* Ө — cos? 0 
(b) 2 
(d) 0 





(a) 1 
(c) -1 
[SSC, 2014] 


. If х= a(sin0 + соѕ0), у = b(sin0 – cos), then the 
2 2 


value of 2-7 is: 

ua 
(a) 0 (b) 1 
(c) 2 (d) 2 


[SSC, 2014] 


. If sin 50 = cos 20°(0° < 0 < 90°), then the value of 0 is: 


(a) 4° 
(c) 10° 


(b) 22° 
(d) 14° 

[SSC, 2014] 
If sin@ + cos0 = X2 cos 0, then the value of (cos0 — 
sin Ө) is: 
(а) 4/3сов0 
(с) 4/2 cos 


(b) {З зіп 


(d) J2 sing 
[SSC, 2013] 


4 


If x sin 45? — y cosec 302, then я 18 equal to: 
(a) 43 (b) 6? 
(c) 2? (d) 8° 


[SSC, 2013] 
If tan + cotó = 2, then the value of tan!°°@+ сог 000 
is: 
(a) 2 
(c) 1 


(b) 0 
(d) 43 
[SSC Assistant Grade III, 2013] 
tan 0 cot 9 
l-cot@ 1-tan@ 
(a) 1 — tané- cot0 (b) 1 + tané- cot0 
(c) 1 — tan + cot@ (а) 1 + tanO + coté 
[SSC Assistant Grade III, 2013] 


18 equal to: 








14. 


15. 


16. 


17. 


18. 


19. 
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If sec 9 =х+1-(0°<6 < 90°), then secÓ + tan is 
x 


equal to: 

(a) 7 (b) 2x 
1 

(с) х (4) F 


[SSC Assistant Grade III, 2013] 


The circular measure of an angle of an isosceles 
: S PN 
triangle is кин measure of one of the other 


angles must be: 


5л 5л 
Tem b) 122 
(a) T (b) 5 
Cn (d) 27 
9 9 


[SSC Assistant Grade III, 2013] 
If x2rcos0cosó, y = rcos0sinó and z = rsinO, 
then the value of х? + y^ +2? is: 
(а) г? (b) r 
(@ 1 


(4 


[SSC Assistant Grade III, 2012] 
If 5cos0 +12sin@ =13, then tan =? 


() + 





13 12 

к= b) = 
(а) T (b) a 

12 5 

Ес, d) — 
© = (d) = 

[SSC Assistant Grade III, 2012] 
The value of sec? 12° – : 18: 
tan“ 78? 

(a) 0 (b) 1 
(c) 2 (d) 3 


[SSC Assistant Grade III, 2012] 


If tan 0.cos60? = = then the value of sin(@ —15°) 


1S: 


43 


1 
(а) > (5) 2 


1 
(с) 1 (d) —= 
42 
[SSC Assistant Grade III, 2012] 
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20. 


21. 


22. 


23. 


24. 


25. 


If 0 is a positive acute angle and tan20: tan30 = 1, 


then the value of [2eos B zi is: 


() - (b) 1 


1 
(c) 0 (d) 5 
188С, 2012] 


If sin 17° = = then the value of (sec 17° — sin 73°) is: 


(c) (d) 


уух? -» x 


= 

< 

N 

| 

з 

< 
i T 
N | N 

= 

N N 


X —y 

[SSC, 2012] 
In a right-angled triangle XYZ, right-angled at Y, if 
XY = 24/6 and XZ-YZ = 2, then sec X + tan X is: 


1 
(a) 16 (5) 46 
(©) 246 (4) - 


[SSC, 2012] 

If 0 < 0 < 90°, the value of sin@ + cosÓ is: 
(a) Equal to 1 (b) Greater than 1 
(c) Less than 1 (d) Equal to 2 

[SSC, 2012] 
tan 57? + cot37? . 
—— — — is equal to: 
tan 33? cot 53? 
(a) tan 33?cot 57? 
(b) tan 57?cot 37? 
(c) tan 33?cot 53? 
(d) tan 53?cot 37? 


The expression 


[SSC, 2012] 





The minimum value of ѕіп20 + cos?0 + ѕес20 + 


соѕес20 + tan?0 + cot^0 is: 


26. 


27. 


28. 


29. 


30. 


(a) 1 
(c) 5 


If 2sin( Z) =x кон then the value of (--2|« 
х 


(а) —1 
(c) 1 


15: 


(а) 1 
(c) 0 


The value of cot 2 
20 


(а) —1 
(c) 0 


If sinf +соѕ0 = = 


sinO- соѕ0 is 
5 

(a — 

17 

7 


(c) T 


(b) 3 
(d) 7 
[SSC, 2012] 


X 
(b) 2 
(d) 0 
[SSC, 2012] 





+ 
If sin’a + sin?f = 2, then the value of “(5 Л 4 | 


(b) -1 
(d) 0.5 
[SSC, 2011] 





3л 5л 7л 9л. 
сої cot cot cot 18: 
20 20 20 20 
1 
b = 
(b) 5 
(d) 1 


[SSC, 2011] 


‚0 <0<90°, then the value of 


(Ы) > 


: 
SET 


[SSC, 2011] 


If tan-tan20 = 1, then the value of sin?20 + tan?20 


18 equal to 


3 
(a) 4 


(c) 33 
4 


[SSC, 2011] 
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ANSWER KEYS 





Ехєвс:5Е-1 
1. (6) 2(c) 3.(а) 4. (6) 5. (а) 6.00) 7.0) 8. (d) 9. (b) 

15. (c) 16. (d) 17. (d) 18. (c) .(a) 20. 21. (b) 
27. (a) 28. (c) 29. (c) 30. (b) : 32. 33. 
39. (a) 40. (d) 41. (а) 42. (c) 

. (a) 52. (b) 53. (a) 54. (b) о 56. 

. (d) 64. (b) 65. (с) 67. (b) о 69. 

. (d) 77. (d) 78. (b) 79. (c) 





ЕХЕВС!$Е-2 


2.(0) 3.(с) 4.(b 5.(с) 6. (а) 7.(а) 8. (с) 





14. (b) 15. (c) 16. (a) 17. (c) 18. (b) 19. (d) 20. (с) 


26. (d) 27. (c) 28. (d) 29. (d) 30. (©) 





EXPLANATORY ANSWERS 





ExERcisE- | 
2 4 2 = T 
1. (b) n^ + n^cosA = nm — m^cosA а аена 
ХЕ m = п? 
Сов Brem => с0$0-зт0 = 42 тб. 
(m-n? 4тт 4. (b) The given expression 


sin’ 4-1—- cos? A=1 








(т? + п?) (т? +п?)? . (1-8ш0)-(14-8ш0) -2sina 
































| ЭЭЛ АД па 1со80:1 
шА==— 2 
m+n —2sina л 
= ат 
2тп —cosa 2 
^ tand=+— 28 
=n = 2 tana. 
2. (с) К = sin 240?cos 30? + cos 120°sin 150? А cos? 0 
= — sin 60?cos 30? + (— cos 60°)(sin 30°) Slap а sinÓ 
48 431, 111 2 22 16908909 
212 2Л2 “ЭРСЭН -- 
3 1 1-8ш20 | соѕ*Ө 
БЭ ЭХЭЛЖ = cot? 0 — cos? 0 = cos? 0 = 
4 4 Lis | 8120) simo 


3. (a) Given sin@ = J2 cos0 — соѕ0 
-(42-1)сов0 


^ 007-4) -16ра. 


l/n 1/ 
|х У 
i 5 (V2 +1) віп 6. (b) coseed - | ‚ со10 (2) 
с080 = 5100 = 
42-1 (02-0042 +1) But соѕес20 — cot?8 = 1 
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D 2/п y 2/п . 0 Л 1 
zz| en шш г. sind =sin—=—. 
“е Ж 
: | tO —sinO 
sind р рѕіпӨ p 13. e 
7. (b) mM Lom LEES 3O —cosÓ0 + cot0 
со80 4 400809 q 
4 
psin0 -qcos0 _ p-q 20 -. 0 « 90? and їапӨ - 
рѕіпӨ +4810 р’+а’ гау f4Y 3 4 
45 5100 = —, соѕ0 = — 
: 3 3 л 5 3 5 5 
8. (4) 5ш4-- tan А S <А<л 
5 4 2 11 
=: 
бийг: purus 
2 2 


tan160? — tan110° 
















































































14. (а) = 
2 Нь 1+ tan160?tan110? 
8tan A — V5 sec В | J 4 2| 
4 2 _ tan(180? — 20°) — tan(90? + 20°) 
1+ tan(180° — 20°) tan(90° + 20°) 
5 T 
-—64-2-——. 
2 .... —tan20? + cot 20° 
1 1+ (-tan 20?)(—cot 20° 
9. (b) sec -tang - 43 (—tan 20°)(—cot 20°) 
а-1 1 
-1 = 
> secÓ-tanü = — __Р+Р 
acl 1-1 
-1 хр 
=> ес «tang = 4— ^ 
а-1 pol 
= . 5:5 20° = ) 
2 -D Xa+] (- cot р 
Adding, 2sec0 = [usb Е Gees ш ын 2р 
аг-1 а –1 
1 
БӨРТЭ zi - 15. (c) A lies in second quadrant, tan 4 = “5 В lies in 
pos 
а? -1 third quadrant, tan B = 2 cos B = –— 
со50 = — —. 4 5 
a +1 
3 1 
tan(270? — 20°) + tan(360° — 20°) (3) £5 eJ 
А А 
10. (d) “(01809 + 20°) — tan(90* + 20°) 9 I мн Ве s 
i cot” A + cos В+ C 
 cot20-tn20 4 ^ 1-E 
o o 2 : 3 
tan 20? + cot20 pal kx 2-1 , 
k ЕР, 
: : 22 
11. (a) sin 780?sin 480? + cos 240?cos 300? 12 
шал QU s COSSOD COS QUE 16. (ау 101507 56083009 + 7tan 225° 
$] BB | {ап135° + 3sin210? 
212) \2A2 _ sin(180° — 30°) — 5cos(360? — 60°) + 7tan(180? + 45°) 
3121 tan(180° — 45°) + 3sin(180° + 30°) 
444 2 1 5 
_sin30°—Scos60°+7tan45°_ 2-2) 
12. (b) tan0 — 2tan@ + 1 = 0 ~ tan 45° — 3sin 30° 123 ; 
=> (апб—1)?=0 2 
2 2 2 
; | + 2 
nd 0-7 17. (d) f(x) = совгх + sec^x = (cosx — secx) 


=> f(x) 2 2. 
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. (с) Given cosec@ + cotü— p 25. (a) cos?5? + соѕ210° + cos?15? + ·.. + соѕ290° 
— И e - (соѕ25° + cos?85?) + (cos?10° + cos?80°) pios sp 
P (cos?40° + cos?50°) + cos?45° + cos?90° 
2 1 
232777 PA es dba =(1+1+... 8 times) +—+0 
2U р) 2p i 2 
2 1 E 
cotg = P — 
2p 26. (b) log(tan 1°tan 2°tan 3°...tan 88°tan 89?) 
7 cotü | p-I = log(tan 1°tan 89°)(tan 2°tan 88?)...tan 45° 
080 = => 





созесд p? +1 = log(tan 1?cot 1?)(tan 2?cot 2°)...tan 45? 


1 = log(1-1-1-...1) = 1081 = 0. 
. (a) Given 180°<0<270° => tan = —- el ) 4 


27. (a) log sinl?log sin 2°...log sin 90°...log sin 179° 

















20. 


21. 


22. 


23. 


24. 





(242 = logsinl?log sin 2°...(0)log sin 91°...log sin 179° 
7cotü—24tanO 17 24 = 0. 
7cot0 + 24tan0 (en 28. (c) cos 24° + cos 55? + cos 155° + cos 204° 
? 2d cos 24? + cos 55° + cos(180° — 25°) + cos(180? + 24°) 
_ 24-7 17 = cos 24? + cos 55? — cos 25? — cos 24° = 0. 
7424 31 29. (c) cos 24? + cos 5? + cos 300? + cos 175? + cos 204? 
(c) (m^-my _ (4tan Asin A)” = cos 24° + сов hs cos(360° — 60°) + cos(180° — 5°) 
mn tan? A —sin? A + cos(180° + 24°) 
l6sin^ A со = cos 24? + cos 5? + cos 60? — cos 5? — cos 24? 





cos! А sin? A(1— cos? A) 


‚4 
l6sin A —16. 


sin? Asin? А 


 l-sin'OÜ _ соѕ?Ө 





(b) m 


sin sind 


1-с08:0 8120 
n=——— = 





со80 со80 


(т?п)? T (mn? y^ 
1 2/3 . 2/3 
e соѕ*Ө ѕіп2 0 d cos?0 sin'O 
sin^Ó cos0 sinO со5’0 
cos?0 + ѕіп20 


= л; 


(с) cos 1?cos 2?cos 3?...cos 179? 





= cos 1°cos 2?cos 3?...cos 90?...cos 178?cos 179? 
[/. cos 90° = 0] 

= 0. 

(b) sin(90? — 42?)sec42? + cos(90? — 42°)созес42° 
= cos 42?sec 42? + sin 42?cosec 42? 

=1+1=2. 

(b) tan 5°tan 25?tan 45°tan 65°tan 85° 

= tan 5%ап 25°-1-tan(90° — 25°)tan(90° — 50°) 

tan 5°tan 25°-1-cot 25°cot 5° 

1. 


30. 


31. 


32. 


2 
а 9039 44 


> (x-yyz4xy 





=> (х+ у) -4xy 20 
= (x-yy 20 


(x — у)? > is true. 

But (x — y)? = 0 is true only when x = у. 
(с) Dividing by cos?0 

7 tan?0 + 3 = 4 sec? 

> Ttan?@+3=4(1+ tan? 0) 


=> 3400 =1 


{апд = + 





> antes 
3 


= 


: 2 : 2 

sin” o —sin 
a т" 1-10-90 А 

sin’ В 
Eq tan’ a — tan? В 
tan? В 

5 sin? a cos? В — sin? 13сов а Е cos’ а 
sin? В 





cos’ а cos? В 
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Е sin? a(1—sin? В) – sin? B(—sin’ о) 1 
sin? ficos? a e) 
П 22 
_ sin’ a —sin? В 5 
BET 2 
sin Bcos а 37. (a) Given expression 
m^-l sin'asin В 9 cos’ а sin? В = cos 24° + cos 55? — cos 55° — cos 24? + cos 60° 
n -1 sin? B sin’ а — sin? f zd 
= cos?a. 5 
a г АН 38. (c) Given expression 
OD M E С * i] Е _ (cot — cosec0) + (соѕес?0 – cot 0) 
2 со10 + соѕесӨ —1 
4-2) _ (соѕес0 —cot@)[cosec + соїӨ – 1] 
a cot@ + cosecO —1 
tan A aC 2 | = cosec@ — соїбӨ. 
а 
1 1 39. (a) Given sina = v3 90? <a «180? 
2 2 
sec Á + tan Á = a + — + a — — 
4a 4a 
1 i => tana = -43 
ог, a+ ac = 2a or Л 
4а 4а 2а and, sin = 7, 180^ < 8 <270° = tan В -4/3 
13 Е 3 123 
34. (0) ын А+ cos А , cos А sin А B 
sin Á + cos Á cos A — sin A 4 ЄТ -3(43) 
_ (sin A + cos A)(sin? A + cos? A + sin Acos A) Given expression = 





sin A + cos A [5 
| (cos A - sin А)(соѕ? A + sin? A + sin Acos A) 
cos A — sin A - -43(2) 22 


ЕЕ 








= 2(sin? А + cos? A) = 2. 
1+ соѕ0 +1- соѕ0 





























35. (c) tan 20° + tan 40° + tan 60° +... + tan 180° 40. (4) Сіуеп ехргеѕѕіоп = 
©) М1 - cos? Ө 
= tan 20? + tan 40° +... + tan(180? — 40°) + tan(180? 
— 20°) + tan 180° 25-34) 
= tan 20° + tan 40° +... + tan(180? — 40°) + tan(180° |51101 
- 20°) +0 42. (a) Given cosec@ — cot@ = p 
= tan 20° + tan 40? +... ап 40? — tan 20? 1 
= (tan 20° — tan 20°) + (tan 40° — tan 40°) + ... ИТНЕ 
=0+0 +... = 0. 
1 
48 => 2с05есд=р+— 
36. (а) ОВЕН p 
=> tanü--—— соѕес = —| р+- |. 
43 a P 
and, sina = R and 180? <a < 270° 43. (b) Given expression = tanl?tan 2°...tan 45?...tan 88°tan 
89° 
—4 = tanl?tan 2?...1...tan(90? — 2?)tan(90? — 1?) 





3 
=> tana = 2 cosa = 


Get 


(3)? + (- 


= (tanl?cot1?)(tan 2?cot 2?)...1 


=1-1-1....1= 1. 
) 44. (с) We know that 





Given expression = . 
cosec 021 > 





орь >- 


45. 


46. 


47. 


48. 


49. 


50. 


=> 4xy-(x+y 20 
=> -(x-yy20 => (x-y? <0 


But (x — y)* cannot be negative 


(x — у)2 = 0 is possible only when x = y 


(c) Given expression 


sin(360° — 60°) tan(270? — 30?)sec(360? + 60°) 





~ [E cot(270° + 45°)]cos(180° + 305)[-созес(270° + 45°)] 


_ (-sin60?)(cot 30°)(sec 60°) 
(tan 45°(—cos30°)(sec 45°) 


( аю 
ДЕЗ NS 











-4/6. 


(c) We have / = r0, where 0 is in radians 





Given: 0 218? =18°x ee radians 

180° 10 
оао © E 
ength of the arc 10 5 


: 1 
(c) Given х+- = 2с050 
х 


=> x!-2xcos041-20 


Since x is real, discriminant 2 0 


=> 4cos0-420 


=> 08021 => соѕ0 = +1 


As cos@ cannot be > 1 or < - 1, cos@ = 4 


180 _ 180х7 
л 22 





(c) 1 = = 57° (арргох.) 


=> 81п1 = 510 57° 


510 45° «sinl < 510609 => dE «sinl < Уз 


V2 


=> 0.7«sinl« 0.8 


Also, sin0? «sinl? «sin30? =  O«sinl? «0.5 


sinl? «sinl. 


(d) = 180 = 57° (арргох.) 
л 


=> {ап1=1ап57°>0 


Also, {ап2=1ап114°<0 


tanl > tan2. 


(d) cos’ 0 + sec? Ө = (cos0 — ѕесӨ)? + 2соѕӨѕесӨ 


= (соѕ0 — зес 60)? +2 





Е. T 


. (b) tan(4+ В) = 
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As (cos@ — sec)? being a perfect square is always 
positive, соѕ20 + sec?0 is always greater than 2. 




















: 2 
. (a) Given sina = PL 
Р +q 
2 2 
+ 2 
sec 8 4. tana= a 
P -4 P -4 
Given expression EG. 2р4 
pg tog 
-(p-ay _р-4 
р-4 p*q 


. (b) Given зшА= = A lies in the second quadrant and 


sec В => B hes in the fourth quadrant. 








^ tanA T tan B 


12 16 
Given expression — (- E ze 8 | 


. (a) Give expression 


weet Tavs 1 
2/2 2/2 42 


Е 


Л) 

















5 
6 
= 0—1 
5 
6 
> А+В=^. 
4 
4 
tan4d-tanB _ 7 8. 228 2 Я 
l+tanAtanB 24 tt Бин 24 
=> Е 
4 
Sa A+ Ba 4 001+ 8-1 
cot В + cot A 


210) 


> 44842, 
2 
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56. (d) Given expression = tan(69? + 66?) 


— tan(135?) 
— tan(180? — 45?) 
= — tan45? = - 1. 


57. (a) Given expression 
= sin(75? + 15°)sin(75° — 15?) 
— sin 90?sin 60? 


BS 
=|x—=—. 
2 2 





15 12>... 5 
58. cosa = —,cosf = —, sin f = 

e 17° 9B =з, 888 15 
cos(a — В) = cosa cos В + sina sin В 
15 (12 8 5 
= + 

17 A13 17 A13 
2220 

221 





59. (c) Given expression 
= sin? 0 + (sin cos 60° + cos@ sin 60°)? 


+(5іп Ө cos 60? — cos@ sin 609)? 


= sin Ө + 2(sin’ 0 cos’ 60° + cos’ @ sin? 60°) 





= sin’ 0+ l into аар 
2 2 
= 3 (віп?0 + сов 0) = 2 
2 2 


m 1 
— + 


60. (c) tan(a + 8) = m+1 2m+1 


EC 


2m) 4m m1 














2m) +2т+т+1-т 
| 2т? *2m*l | 
2m^ - 2m «1 





T 
а+ В = —. 
В 4 


cos10? — 3 ѕіп10° 
sin10?cos10? 


ео - 2 22 
“7 es 


= 2(sin 30° cos10? — cos30?sin10?) x 


61. (b) Given expression = 











sin 20? 


_ 4sin20? _ 
sin 20? 





62. (c) Given expression = 4/2 4 42(2cos 24) 


= 42-4 2cos2A 





= \/4с05? A = 2cos A. 


2sin? (2) 
63. (а) Given ав А = 








=>  tan24A - tan B. 


дЕ - 2| 
22122221. 
1-cos{ 2 - 20) 
2 

ын -0 Joos Z - o) 

4 4 

2sin? E -0) 

4 

= е - o) 

4 


65. (a) Given expression 


= tan 40° + tan 20? 
1— cot(90? — 20?) cot(90° — 40°) 


64. (b) Given expression = 








. tan40° + tan 20° 
1 ќар 20? tan 40? 


= tan(40? + 20°) = tan60° = V3. 


66. (b) Given expression 











45 1 Ё 4/сов209-5ш209 
sin20?  cos20? sin 20? cos 20? 
2 55 cos20? — L sin20° 
2 2 
1 sin 40? 
2 


_ 2[cos 30? cos 20? — sin 30?sin 20°] 





В sin 40? 
2 





_ 4cos50?  4sin40? zd 
sin 40? sin 40? : 


67. (c) Given expression 
= (tan81? + tan 9?) — (tan 63? + tan 27?) 


= (cot 9? + tan9?) — (cot 27? + tan 27?) 


1 1 
sin9?cos9?  sin27?cos27? 





2 2 _ X4) 2(4) 
sinl8?  sin54? 45 -1 45 +1 
_ 86/5 +1- 5+1 _ 
4 
68. (a) We have, 5х = 3x + 2x 














4. 


_ tan3x + tan2x 





=> tanx 
1—tan3xtan2x 


= ќар 5х – tan5xtan3xtan2x = tan3x + tan2x 
=> tan5x —tan3x — tan 2x = tan5xtan3xtan 2x. 


n 1 


^ 
69. (b) tan(4+B)= con 


——— X 
ntl 2п+1 








2n +n+n+1 





2n) +2п+п+1-п 


2n) +2n+1 
P CTI 
2n +20 +1 











70. (b) А, B are positive and each less than 90? 


3 
cos Á = ——, cosB = 








To’ 45 
яа 0-5 Ce f) 
Ae B^. 


71. (b) Given expression 


2880 , 2510 cos 


























= 2 2 2 
2соз? Ө _ 25110 сов0 
2 2 2 
БИН: P Ed 
БЖ. 2 
Би К ese | 
2 2 2 


=tan—. 
2 


72. 


73. 


74. 


75. 


76. 


77. 


78. 
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(a) We have, tan A= Lcos 2A; Put A=7 1% 
sin2A 2 
_ B41 
tan7 Le = 1700815 _ 242 
2 sin15? 43 -1 
242 
242 - (43 +1) 
В - 
4со8 4—3cos А+ Зѕіп А — Asin? А 
(а) : 
cos A — sin А 
=1- К sin 2A 


= 1+2 5р 24 = 1 — K sin 24 
> K=-2. 
(b) tan 45° = tan(57° — 12°) 


_ tan57°—tan12° 
1+ tan57°tan12° 


=> tan 57? — tan 12° = 1 + tan 57°tan 12° 


=> tan 57° — tan 12? — tan 57°tan 12° = 1. 


(a) Given expression 





= V4sin‘ Ө +4sin’ 0 cos? 0 + 2] “(3 -0| 





= [45112 0(вїп^ Ө + cos Ө) + 2(1 + sin) 

= 2 [sin0| -2 + 2sinO 

= — 25100 + 2 + 2510 

= 2(since 180° < Ө < 270° = [316 = — sind) 
(d) tan 225? = tan(100? + 125?) 


_ tan100° + tan125° 
1— tan100?tan125? 





=> tan 100? + tan 125? + tan 100°tan 125° = 1. 


(d) Given expression 


E (1+sin@) _ 1+sin@ 
(1+sin@)(—-sin@) со80 


= sec + tand. 





_ 1+1а015° _ tan45°+tan15° 


b) tan@ 
© 1-tanl5? 1-—tan45°tan15° 





= tan(45° + 15°) 
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Л 80. (c) со(4 + B) = cot 45? 
= tan60° = an 





л cot АсоїВ—1 
0-- > ——=1 
3. cot B + cot A 
79. (c) tan 45° = tan(56° — 11°) = cot Acot B — cot A - ct В+1=1+1 
_ tan56? —tanll? 
ES 1+ tan56°tan11° > (cot А- 1)(cot В- 1) -2 
1 + tan 56°tan 11° = tan 56° — tan 11? 1 
> K=-. 
tan 56° — tan 11° — tan 56°tan 11° = 1. 2 
ExERcIsE-2 


(Ва5Ер ом Memory) 










































































1. (c) A D 4. (b) Let, the angles be А and B where А>В. 
ДАВ лере ау 0 51де 
12 12 л 
Р С On adding both, we have, 
А+В-А- В =135° + 15? = 150° 
“АСР = 45° 
^ 24-2150? A 150 499 
ZBAC - 45? 2 
(tan? ZCAD +1) -sin? ZBAC Е 
=> В=135°- 75° = 60° 
= (tan? 45? + I) sin? 45° 
1 2 1 5. (с) А 
=(1+1)х =2х—=1 
aen 
2. (b) tanx = ѕіп 45° · cos45? + sin30° 
roo dapes 
4242222 
tan x -tan45? => х=45° B D C 
1 1-с080 
BD | 
secü -1 p 9 Ba T ad 2 = 
3. (© = [cos = |- 90$ 3 3 DC 3 
secÓ +1 1 44 1+ соѕ0 
соз соѕ0 From ABD, we have, 
- е _ (17 eos0)(1 — cos0) BD AD 
1+ cos0 (1 4 соѕ0)(1 — cos0) sin ZBAD ABD 
(Rationalising the numerator and the denominator) > E = E 
sinZBAD 7 
2 sin — 
_ [ü0-eos0) _ [(1—cos0) 3 
\ 1-со Ө V sin?0 = BD АР 
.1-eos0 1 cos0 sin ZBAD 45 





- - — = соѕесӨ – cot. 
sing 5100 зтд 2 
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2 2 
Ap- 3. E ...(1) . +25 = (sin + соѕ0) + (їп Ө — cos)" 
2 sinZBAD a b 
d rein 2 А 1 : 2 
From ADC, we have; =5іп 0 + cos 0 + 25110 · соѕ0 + sin 0 
CD ар +505? 0 —2sin@ ·соѕӨ 
sinZDAC віп ZACD = 2(5іп’ 0 + cos? 0) = 2 
ср ар ЕЕ 
sin “DAC m: . (d) sin 50 = cos 
=> 51150 =sin(90° — 20?) = sin 70? 
po TE: => 50=70 
V2 sin ZDAC =) 2 g=% дә 
5 
From equations (1) and (2), we have, 
10. (d) sin + соѕ0 = 4/2 соѕ0 4401) 
45 Bb 1l. CD соѕ0 -sin =x -40) 
2 sinZBAD \2 sinZDAC On squaring and adding both the equations, 
v3 we get, 
зас (SM “ВАР | 2 , BD ѕіп20 + cos? + 2 sin@.cos@ + cos?? + sin?? — 2 ѕіпӨ.соѕӨ 
snZDAC 1 CD = 2cos?? + x? 
V2 2 2. 
=> 2=2с05 0+х 
2) sin ZBAD _ ^8 551 х? =2(1- cos? 0) = 2sin^ 0 
sinZDAC 2 3 
= 1 _ 1 — x = 2sin0 
“2х3 v6 11. (a) x sin 45° = y cosec 30° 
6. (a) sin ЗА = cos (А - 26?) т sxy? 
= со8(909-34)-сов(4-269) 2 
x 
=> 909-34-3А-269 => 2=242 
yY 
=> 90°+26°=ЗА+А 7 
x 4 4 2 6 3 
=> 44-116? ;-QN2) =2 x2 =25 =4 
116? 
> А= = 29° 
4 12. (a) tan0 + со! 0-2 
in? 0 — 2sin* => їап0- =2 © tan'0«1-2tan0 
7. (а) org аы А їап Ө 
2cos 0 —cos 0 
=> tan!0 -2tan0 41-0 
3-2 ШУУ! 
= ѕес? Ө ши 2 2 => (tan0-1) -0 < tan0-1 
cos 0 (2cos 0 - 1) 
АН 260 end ©. cotü = -1 
= ес 51 T х a M tang 
cos 0(2со8:0-1) *. tan"*9 +cot9 =1+1=2 
2 FER 
= sec! 0 unio E05 ? д 2 
cos 0 — t t 
3 5 13. (d) The given expression = шэг со 
=sec 0—tan 0-1 1-с010 1-tan0 


1 
tang tan _ tan? 0 1 


1 = = = 
=~ =sin@ 4 cos0 and 7 = sin — cos0 nc i ВИ) 
a b tan 


8. (c) x = a(sin0 + соѕ0) and y = b(sin@ - соз0) 
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_ tan20 1 17. (с) 5 cos 0 + 12 sin 0 = 13 





гаа0-1 tanO(tanO -1) Dividing by cos 0, we get 


5 + 12 tan = 13 sec Ө 
tan 0-1 _ (tan 6 —1)(tan* 0 + tan +1) 


7 tan O(tan0 — 1) tan O(tan0 – 1) 





On squaring, we have 
25 + 144 (ап20 + 120 tan 0 = 169 ѕес20 = 169 (1 + tan?0) 
tan Ottan +l 8 0 о = 169 tan?0 — 144 tan?@ — 120 tan Ө = 169 — 25 








fang — 25 tan2@ — 120 їапӨ+ 144 = 0 
2 ЖЕЛКЕ 
14. (b) PON ee +1 = (5tan0- 12)° = 0 
4% ax = 5tanÓ -12 
- tan@ = Jsec? 0 -1 12 
= а 





— (4х +1) (2 Гао +1 с) 
dx re (4x)? 18. (b) sec? 12° — cot? 78° 


= sec? 12? — cot? (90° — 12°) 
Ш (4x? -1-4xy4x? +1+ 4x) = sec? 12° — tan? 12° = 1 


\ (4х)? 


— 








[^ sec? 0 — tan^ 0 = 1] 





[(2x)? + (1)? -2x1x2x][Qx)? + (0 - 2x1x2x] 


\ (4x)? 43 


19. (d) tan@-cos dU c 




















(2x —1)°(2x +1)? 
"Y (4x)? > алд х1 — УЗ 
2: 2 
_ Qx«DQx-1) 4х7-1 => tang = 4/3 = tan 60? 
4х 4х 
А aes => 0-260? 
Е sedaani z ы : 
4х 4х 





`. sin(0 —15°) = sin(60? — 15°) = sin 45° = 5 
Ax +144021 _ 8х? _ в 














2х 
4х 4х 20. (с) tan20-tan30 =1 
mee 5л Ал 
15. (с) Sum of remaining two angles -л------ => tan30= = cot20 
9 9 tan 20 
. 1 4л 2л 
<- Each angle = 5 x FE = y =>  tan30 = tan(90? — 20) 
=> 30=90°-20 = 50-90? 0 =18° 
16. (а) x-rcos0-cosó 
. 250 ВЕ 1 
y =ғс050 - sinó 2. 2cos PME 45 STR SEEN 


z-rsinÜ x 
1 o 

21. (b) sinl7°=— 

сох y! ez! = р? cos! 0.cos! ф+ ғ? cos? Ө sin? $ +r? эт? 0 y 


= cosl7°=vl — зщ? 17° 


= 2 с05? 0 +r’ sin’ Ө | 32 > Ее 


= 7? (с05? 0 +зш?0) =r? 


=r’ cos? 0(cos? ф + sin? ф) +r’ sin’ Ө 











22. 


23. 


y 


sin 73? = sin(90? —17°) = cos 17? 


`. secl7° = 





`. secl7? — sin 73° = 


deg at x 


ууу? -x уму? =? 























o X 
2N6 7 
Y 5 2 
XZ -YZ =2 


=> XY «YZ -XZ 

> (26) = xz? 172 

=> 24-(XZ-YZYXZ +YZ) 
=> XZ+YZ=12 


Adding both the equations, we have 











2Х2 =14 > XZ=7 г Уе —=2=5 
кох = 
вах = „5- 
3 ес can = т EN = J6 


(b) Z -sin0 *cos0 

=> Z’ = 5іп? Ө cos 0 +2510 cos 
-1428Шш0-сов80 

Now, :: 0«0 «90? -. sin0 «1;cos0 «1 

=> 2sin@-cosé <1 


22642 > 1744 > АМ 


Clearly, the value of sin@ + cos@ is greater than 1. 


24. 


25. 


26. 


27. 


28. 


29. 
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tan57°+cot37°  cot33? + tan 53? 
tan33?--cot53? tan33° + cot 53? 





(b) 





[.. tan(90? —0) = cot0,cot(90? — 0) = tan 0] 


+ tan 53? 


1 
tan 53? 





_ tan 33? 


tan33? + 





_ l+ tan 53°- tan33° т їап 53° 
{ап 33° - {ап 53° +1 {ап 33° 





= tan 53° - cot33? = cot 37? · tan 57? 


35.21 


(d) ѕіпг 0 + соѕ 0 + чес? 0 + cosec^0 + tan? 0 + соі? 0 


= 1+ sec? 0 — tan? Ө + соѕес?0 — cot? 6 + 2(tan? Ө + cot? Ө) 


=3 + 2((tan0 — cot) + 2) > 7; because (tan0 — cot0)? > 0 


1 л 
d) x°+— -2sin| — 
ч) x (5) 


(c) 


sin’ a sin? В =2 





=> 1-cos’a+1—cos* В = 2 
=> cos’a+cos’ B 20 
=> cosa = 0 and cos В =0 





л л 
=> а= — ара В = 
2 В 2 


лол 
cos шар = cos 2 2 = cos 2 -0 
2 2 2 


3 
(d) cot 2 -cot 2 -cot -cot -cot 
20 20 20 20 20 








= cot 9° - cot 27? - cot 45? - cot 63° - cot 81°[.~. л =180°] 
= cot 9° - cot 27? - cot 45? - cot(90° — 27?) - cot(90° — 9°) 


= cot 9° · cot 27? - cot 45? · tan 27? - tan 9° 
[cot(90° — 0) = tan 0] 

= (cot 9° . tan 9°) . (cot 27? - tan 27°) -cot 45° =1 
[.. 200 -cot0 =1] 


(d) 5100 +соѕ0 = 17 
23 


Геї, 5110 — cos@ = x 


441) 
PT 


On squaring and adding both the equations, we have 
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sin? 0 + cos? 0 + 2sin@ - cos + sin Ө + cos? 0 30. (c) 


2 
—2sin@-cos@ = 17 +х? 
13 


{ап 0-{ап20 =1 


їапӨ : cot20 
tan2 


tan = tan(90° – 20) 
=> 0290?-20 
30 =90° Ө =30° 
s Me ue qe . sin? 20 + tan? 20 = sin? 60° + tan? 60° 
169 169 169 г: 


Tete Л ? 3 3 
2 

А с | (v3) =—+3=3— 

1169 13 2 + 4 d 











=> 2(sin?@ +cos?@) = 289 + y: 
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INTRODUCTION 


Solution of triangles has enormous applications to 
surveying, navigation, and so on. We shall now consider 
some simple ones from among them. For this purpose, 
we need to explain certain terms that are generally used 
in practical problems. 


Horizontal y 





* elevation 
O Horizontal X 


Fig. (a) 


1. If OX be a horizontal line through O, the eye of the 
observer and P be an object in the vertical plane 
through OX, then ZXOP is called: 


() the angle of elevation, if P is above OX as 
shown in Fig. (a); and 

(1) the angle of depression, if P is below OX ав 
shown in Fig. (b). 





Fig. (b) 


The straight line OP (joining the eye of the observer 
to the object) is called the line of sight of the observer. 


2. Values of the trigonometric ratios for some useful 








angles: 
The values of cot, sec and созесд can be found from 
со80 
Table 1, by using the relations cotü = ——.,, 86с0 = 
1 ѕіп Ө 
апа cosecÓ = ——. 
cos sin 








Table 1 
angle (0) 
t-ratio 0° 30° 45° 60° 90° 
sin 0 0 1 1 45 1 
2 ww» 2 
cos 0 1 45 1 1 0 
3 am 2 
tan 0 0 = 1 43 Undefined 





3. Pythagoras Theorem 


In a right-angled triangle, the square of its hypoteuse 
is equal to the sum of the squares of its legs (1.е., 
perpendicular and base). 

In other words, 


(Hypotenuse)? = (Perpendicular)? + (Base)? 





5 
3 
5 
S 
5 
29 
А Ваве (5) С 
or, (ВС)? = (АВ)? + (ACY о, Л = р? tb’. 


4. Few important values to memorise: 


42 = 1.414; 43 = 1.732; 4/5 = 2236. 


ЕХЕКС15Е-1 





1. The ratio of Фе length of a rod and its shadow 18 
1:45. 


The angle of elevation of the sum is: 


(а) 30° (0) 45° 
(с) 60° (4) 90° 

2. The angle of elevation of moon when the length of 
the shadow of a pole is equal to its height, 1s: 
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(а) 30° (0) 45° 

(с) 60° (d) None of these 

. А tower stands on a horizontal plane. А man on the 
ground 100 m from the base of the tower finds the 
angle of elevation of the top of the tower to be 30°. 
What 18 the height of the tower? 


(а) 100 m (b) 100 V3 
(c) 100/-/3 (d) None of these 


. When the sun is 30° above the horizontal, the length 
of shadow cast by a building 50 m high is: 


(b) 504/3 m 


(d) 2543 m 

. A pole being broken by the wind, the top struck the 
ground at an angle of 30? and at a distance of 21 m 
from the foot of the pole. Find out the total height 
of the pole. 


(a) 21 m (b) 2143 m 

(c) 21/ 43 (d) None of these 

. The upper part of a tree broken by the wind makes 
an angle of 30? with the ground and the distance 
from the root to the point where the top of the tree 
touches the ground is 10m. What was the height of 
the tree? 


(a) 10 3 (b) 10/ 4/3 
(c) 20 45. (d) None of these 


. A tower stands at the end of a straight road. The 
angles of elevation of the top of the tower from 
two points on the road 500m apart are 45? and 60°, 
respectively. Find out the height of the tower. 


5004/3 








(a) Bu (b) 5000 4/3 
(c) uS (d) None of these 


. The shadow of a tower standing on a level plane 1s 
found to be 50 m longer when the sun's altitude 1s 
30? than when it is 60°. Find the height of the tower. 


(а) 2043 m (b) 25/43 m 
(c) 2543 т (d) 20 V3 m 


. In a rectangle, if the angle between a diagonal and 
a side is 30? and the length of diagonal 18 6 cm, the 
area of the rectangle is: 


(a) 9 cm? (b) 9 3 cm? 
(c) 27 сш? (d) 36 cm? 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


The height of a tower is 100 m. When the angle of 
elevation of the sun changes from 30? to 452, the 
shadow of the tower becomes x m smaller. The value 
of x is: 


(а) 100 m (b) 1004/3 m 


(с) 100043 — ) т (d) T 


A 20 m high electric pole stands upright on the 
ground with the help of steel wire to its top and 
affixed on the ground. If the steel wire makes 60? 
with the horizontal ground, then find out the length 
of the steel wire. 


(а) 40/45 m (b) 4043 m 

(c) 20/43 m (d) 20 V3 m 

From the top of a lighthouse, 50 m above the sea, 
the angle of depression of an incoming boat is 30°. 
How far is the boat from the lighthouse? 


(a) 2543 m (b) 25/43 m 


(c) 5043 m (d) 50/43 m 

From the top of a 25 m high, cliff the angle of 
elevation of a tower is found to be equal to the angle 
of depression of the foot of the tower. Find out the 
height of the tower. 

(a) 40 m (b) 48 m 

(c) 50 m (d) 52 m 

When the length of the shadow of a pole is equal to 
the height of the pole, then the elevation of source 
of light is: 

(a) 30? (b) 45? 

(c) 60° (d) 75? 

From the top of 60 m high a lighthouse with its base 
at sea level, the angle of depression of a boat 15 15°. 
The distance of the boat from the light house 1s: 


45-1 “3 +1 
(а) 60 Вт (b) 60 48-1)m 

43:41 МЗ +1 
(с) 30 Вт (а) 30 J5-1/m 
On the level ground, the angle of elevation of the 
top of the tower 15 30°. On moving 20 m nearer, the 
angle of elevation is 60?. The height of the tower is: 
(а) 2043 m (b) 1043 m 
(c) 10( 3 = 1) ш  (d)None of these 
The angle of elevation of the top of a tower from 


a point 20 m away from its base is 45?. The height 
of the tower 18: 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(а) 10 m (b) 20 m 

(c) 40 m (d) 20-/3 m 

At a point, 15 m away from the base of a 15 m high 
house, the angle of elevation of the top 15: 

(a) 45? (b) 30° 

(c) 60° (d) 90° 

Angle of depression from the top of a lighthouse of 


two boats are 45? and 30? due east which are 60m 
apart. The height of the light house 1s: 


(a) 60 V3 (b) 30( 3 –1) 
(с) 30(43. +1) (d) None of these 
The angle of elevation of the top of a hill from each 


of the vertices А, В, C of a horizontal triangle is a. 
The height of the hill is: 


(a) b tan œ cosec В (b) Е tan a@cosec A 


(c) 5 tan 0 cosec С (d) None of these 


A tower subtends an angle of 30? at a point on the 
same level as the foot of the tower. At a second 
point, ^ m above the first, the depression of the foot 
of the tower is 60°. The horizontal distance of the 
tower from the point is: 


(a) h cot 60? (b) h cot 30? 


(c) : cot 60? (d) 5 со! 30° 


If a flag staff of 6 m height placed on the top of a 
tower throws a shadow of 2 43 m along the ground, 
then the angle that the sun makes with the ground 
18: 

(а) 60° (0) 30° 

(с) 45° (d) None of these 

A person standing on the bank of a river observes that 
the angle subtended by a tree on the opposite bank is 
60°. When he retires 40 m from the bank, he finds 
the angle to be 30°. The breadth of the river 15: 

(a) 40 m (b) 60 m 

(c) 20 m (d) 30 m 

The angle of elevation of the sun when the length 


of the shadow of a pole is “З times the height of 
the pole will be: 


25. 


26. 


27. 


28. 


29. 


30. 
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(a) 30? (b) 60° 

(c) 90° (d) 45? 

The angle of elevation of the top of a TV tower 
from three points A, B, C in a straight line through 
the foot of the tower are a, 20, За, respectively. If 
AB = a, the height of the tower 15: 


(a) a tan а 
(c) a sin 20 


(b) a sin о 

(d) a sin 30 

The angle of elevation of the top of an unfinished 
tower at a point distant 120 m from its base 1s 45°. 
If the elevation of the top at the same point is to be 
609, the tower must be raised to a height: 


(а) 120 (43 + Dm (Ы) 120(43 - Dm 
(c) 10 (V3 + Шт (d) None of these 


A person walking along a straight road towards a 


hill observes at two points, distance 43 Km, the 
angles of elevation of the hill to be 30? and 60°. 
The height of the hill is: 





? x8 b Ї Km 
@ 5 (5 45 
(c) ын Km (d) 43 Km 


The tops of two poles of height 20 m and 14 m are 
connected by a wire. If the wire makes an angle 30? 
with the horizontal, then the length of the wire is: 
(а) 12 m (b) 10 m 

(c) 8 ш (d) None of these 


A man is standing on the 8 m long shadow of a 6 
m long pole. If the length of the shadow 15 2.4 m, 
then the height of the man is: 


(a) 1.4 m (b) 1.6 m 
(c) 1.8 m (d) 2.0 m. 


The angle of elevation of the top of a tower at a point 
С on the ground 18 30°. Оп walking 20 m towards 
the tower, the angle of elevation becomes 60?. The 
height of the tower is equal to: 


(a) Fm (b) 20-/3 m 
(c) 254 (d) 1043 m 


45 
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EXERCISE-2 


(BaseD ON Memory) 





. The top of a 15 m high tower makes an angle of 
elevation of 60° with the bottom of an electric pole 
and an angle of elevation of 30° with the top of the 
pole. What is the height of the electric pole? 


(а) 5 m (b) 8 m 
(c) 10 m (d) 12 m 
(e) None of these 
[SBI PO Examination, 1999] 


. A man is watching from the top of a tower a boat 
speeding away from the tower. The boat makes 
an angle of depression of 45° with the man’s eye 
when at a distance of 60 m from the tower. After 5 
second, the angle of depression becomes 30°. What 
is the approximate speed of the boat, assuming it is 
running in still water? 


(a) 32 Km/h (b) 42 Km/h 
(c) 38 Km/h (d) 36 Km/h 
(е) 40 Km/h 


[SBI Associates PO Examination, 1999] 


. From a point P on a level ground, the angle of 
elevation of the top of the tower is 30?. If the tower 
18 100 m high, the distance of the point P from the 
foot of the tower 15: 


(а) 100/43 m (b) 1004/3 m 


(c) 5043 m (d) 50/43 m 
[RRB Gorakhpur ASM Examination, 2002] 


. From a 15 m high bridge on the river, the angle of 
depression of a boat 18 30°. If the speed of the boat 
be 6 Km/h, then the time taken by the boat to reach 
exactly below the bridge will be: 


(a) 9 “З second (b) 19/ V3 second 


(c) 3 V3 second (d) None of these 
[RRB Gorakhpur ASM Examination, 2002] 


. From the top of a tower of height 108 m the angles 
of depression of two objects on either sides of the 
tower are 30? and 45?. The distance between the 
objects are: 


(a) 1808-43) т (b) 1808-43) m 


c) 180(/3-1)m — (4) 180(/3-1) m 


[SSC, 2014] 


6. A tower standing on a horizontal plane subtends a 


8. 


certain angle at a point 160 m apart from the foot 
of the tower. On advancing 100 m towards it, the 
tower is found to subtend an angle twice as before. 
The height of the tower 1s: 


(a) 80 m (b) 100 m 
(c) 160 m (d) 200 m 
[SSC, 2013] 


. The angle of elevation of a tower from a distance 


50 m from its foot is 30°. The height of the tower 
18: 


(а) 504/3 т (b) л m 
(с) 754/3 m (4) d 


[SSC, 2013] 


ABCD is a rectangle where the ratio of the lengths 
of AB and BC is 3:2. If P 1s the midpoint of AB, 
then the value of sin (ZCPB) is: 





3 2 

= ь) 2 
@ 5 (b) $ 

3 4 
c) > d) - 
(c) n (d) 

[SSC, 2013] 
SU A oi OP 200), 

1+cosA 1-cosA 
(a) 2 cosec A (b) 2 sec A 
(c) 2 sin A (d) 2 cos A 


[SSC, 2013] 


. If r sin 0 = 1, rcos@ = 43, then the value of 


(V3 tan 0 +1) is: 
1 
b) — 
(а) {3 (5) NA 
(c) 1 (d) 2 


[SSC, 2013] 


. The angles of elevation of the top of a tower from 


the points P and О, at distances of ‘a’ and ‘b’ 
respectively from the base of the tower and in the 
same straight line with it are complementary. The 
height of the tower is: 


12. 


13. 
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x х 
(а) Jab (5) а (а) 202 (5) | 
(с) аЬ (d) ab? (с) х\/2 (4) Z 
[SSC Assistant Grade III, 2013] [SSC, 2012] 


14. An aeroplane when flying at a height of 5000 m from 
the ground passes vertically above another aeroplane 
at an instant, when the angles of elevation of the 
two aeroplanes from the same point on the ground 
are 60° and 45° respectively. The vertical distance 
between the aeroplanes at that instant is: 


A man from the top of a 100 m high tower sees a car 
moving towards the tower at an angle of depression 
of 30°. After some time, the angle of depression 
becomes 60°. The distance (in m) travelled by the 
car during this time is: 





(а) 1004/3 (b) d (a) 5000( 43 -1)m (b) 5000(3- v3 )m 
1 
© a (d) 20045 (с) зои 1} (d) 4500 m 


[SSC, 2012] 
SSC Assistant Grade III, 2012 . . 1 
: l 15. The length of a shadow of a vertical tower is Л 
Two posts are x m apart and the height of one is 
double that of the other. If from the midpoint of the 
line joining their feet, an observer finds the angular 2 2 
elevations of their tops to be complementary, then (a) А (Ы) 45 ` 
the height (in m) of the shorter post is: (c) 60 (d) 90 


times its height. The angle of elevation of the Sun 
is: 


188С, 2011] 


ANSWER KEYS 
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.(a) 2.(5) 3.(c) 4.(b 5. (b 6. (а) 7. (а) 8. (с) 9.(b) 10. (c) П. (а) 12. (с) 13. (с) 
. (b) 15. (b) 16. (b) 17. (b) 18. (а) 19. (c) 20. (b) 21. (a) 22. (a) 23. (c) 24. (а) 25. (с) 26. (b) 
. (a) 28. (a) 29. (c) 30. (d) 





ExERcIsE-2 





. © 2.(a) 3.(b) 4.(a 5. (d) 6. (а) 7.(b) 8. (@) 9. (а) 10. (d) 1L (a) 12. (b) 13. (a) 


14. 


(c) 15. (c) 
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ExERCISE- | 
1. (a) Let, АВ be the rod and АС be its shadow. e ТЕ 
ZACB = Ө. Let, АВ = x. Td i 
B "d i 
2 | 
, i 
n ! 
П ! 
1 1 
П ! 
1 !A 
! 
1 
1 
724 [] A 
C A P 
22 [ | 
Р” 21m О 
Then, АС = “Зх : ОА 21 
We have, — =tan30° => ОА = —. 
ug cce ыг 0 = 30 2 5n 
ап0 = = = > = 30°. 
AC х 48 ОА 2 745. 
2. (b) Let, AB = x. B AP' AP 2 
Then, AC - x. Also, OP ^ sec 30° or, Эр” В 
us 42 
tan 0= jc =! AP = 22-1443 -1443. 
> 0=45°. Height of the pole = OP = OA + AP 
УС Г] -748 +1443 22145. 
C 4 . (a) Let, ОМР be the tree. When broken Бу the wind, its 
h B top P strikes the ground at А such that ZOAM = 30°, 
3. (c) tan 30° = 100 АО = 10m and МА = MP. 
10 
гр h МО = ana э Ея 
от, = А 3 
^ 45 100 A П ET 
1 А 
100 s оош and, —— = зес30° > АМ=.. of : )- 2. 
or, h= = т. AQ 43 48 
48 Height of the tree: 


4. (b) Let, AB be the building and AC be its shadow. 
Then, AB = 50m and 0 = 30°. 


B 
AA [ | 
C A 


AC 
ас = cot30° = 43 = 2-43 
АВ 50 
= АС = 5043 т. 


5. (b) Let, ОАР be the pole. When broken by wind at А, 
let its top P strike the ground at Р” so that OP’ = 21 
m, ZOP'A = 30°, AP = АР". 


Р 

м 

Aw [о 

МА MPICOMEaM SOS 
n Е (43 48 


30 
= 55-1043 = 103 m. 
Л шаа 


7. (a) CD = АВ (cot45? — cot 60°) 








di. demo € cl. 
cot 45? — cot 60? 
500 _ 5003 — 
iL 48-1 7 
43 
B 
P E Аар 
C 500m D A 


8. (c) Let, T be the top of the tower AT. Let, AT = h m. 
Let, AB and AC be the shadows of the tower when the 
sun's altitude is 60? and 302, respectively. 


sun 





4 
и ,» sun 
тр 
h 
доо /A 
C 50m В x 14 
Then, BC = 50m. 
Let, AB E {60° 2 (1) 
et, =xm. — = со > x= -= c 
h ~ 
х+50 
Also, 5 = cot30° э x+50= 43 л ...(2) 


Subtracting Equation (1) from Equation (2), 


so= [8 x) > h-2545m. 


9. (b) Let, ABCD be the rectangle in which ZBAC = 30? 
and АС - 6 cm. 





D C 
221 
А В 


АВ 
Z? 00530° = © => АВ-3/3сш. 
АС 


ВС 1 


= sin30° = — = ВС = 3 ст. 
АС 2 





Area of the rectangle = AB x BC = 9 45 cm’. 
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10. (c) Let, AB be the tower and AC and AD be its shadows. 








B 
Zo \ 
C D A 
Then, AB = 100 m. 
25 cot45° = 1 > Эн 1 
АВ 100 


=> AD=100m. 
АС cot 30? B > a ЯВ 
АВ 


= AC = 100453 m. 
x = AC -AD = 100( V3 - 1) m. 

















11. (a) sin60° = РО уз 20 
ОР 2 OP 

OP = 20 EU 
> =20х --- m. 

42. 48 
P 

20m 
60° 
о Q 
TL 1 50 
12. (c)tan30° = — > — = — 
BL уз BL 
BL = 5043 m. 


50m 








B L 
13. (c) Let, AB be the cliff and CD be the tower. 
From B, draw BE 1 CD. 














36.8 Chapter 36 


DE AB 
— = tana and — = tan & 
E AC 
DE 4B 
BE AC 
DE = AB С> BE = AC) 


CD = CE + DE = AB + АВ = 2АВ = 50m. 


14. (b) Since h = tanO and h = x. 
x 


tanĝ=1 = 0=45°. 

















0 
Shadow x 
15. (b) Here, В is the position of boat and AC is lighthouse. 
C 
o 1—7 
2 60 т 
2011 
В х А 
Now, Be a tan 15? = tan(45? — 30°) 
х 
joc 
1-tan30? „З 
~ 14+ tan30° 1 
1+—= 
3 
х ын 
m. 
1 
16. Ф)" — =tan60° = V3. 
h 1 
h= “З x. ={ап 30° = —= 
20+х 43 
B 
h 
30? 60? 
P 20 Q x A 
43ї-20-х 


43 (v3 x) = 20 + х or, 3x = 20 +x 


х= 10. . h21043m. 








17. (b) Clearly, = = tan45° = 1 Л = 20m. 
P 
h 
45° 
О 20m M 


18. (a) Let, MP denote the house. Let, @ be the angle of 


19. 








elevation. 
P 
15m 
0 
О 15m M 
tan@ = ME: 18 =]; = 0=45°. 
OM 15 


(c)Let, the boats be at P, О. So that РО = 60m. 














Let, MA be the lighthouse. 
А 
45° 
N 30? 
h 
IN [^ 
M P Q 
Let, h = MA. 
Then, No = tan45? = Л = МР 
МР 
Аваш Е = tan 30° = —= 
San MP +60 XJ 
МР + 60 = 3 л ог, л + 602 ЗА 
(V3 - Dh = 60 
60 600/3 +1) 
- = 30043 + Dm 
43-1 2 БА ) 


20. (b) The distance of the foot from each vertex = Acota. 
The foot is at the circumcentre of the triangle. 


R = hcota 





а 
h = Rtana = ——— tana = 
sina 2 


а 
tana -coseca . 


21. (a) Let, РО = x m denote the tower, so that ZPAQ = 
30°. Let, ВА = h m. 
ZBQA = 60°. 


= hcot60°. 


ар 


Now, Mo ИО = 3. х 40- 
АО 








22. (a) Let, OP be the tower of height Л m and РО be the 
flagstaff of height 6m. Let, the sun make an angle 0 
with the ground. Let, OA = x and AB = 2 V3 be the 
shadows of the tower and the flagstaff, respectively. 








Q 
6m 
P 
h 
0 0 
B 2/3 т A x О 
Л 
Now, ап Ө = —. 
х 
үлэ 
80, ER an 
h h+6 
= => hxt+2V3h=hx +6 
ас X 4 X X 
> 243h-6x 
h 6 
22:58:20 
х 248 
=> tan0- V3. 0 = 60°. 
23. (c) Let, OA denote the breadth of the river. 
P 
Tree 
©\ /\ 


B 40 m A О 
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ОЕ = tan 60° = B 
ОР = 45 OA. 





Also, OP. ns tan30° = —= 
OA +40 43 


ОА + 40 = {3 ОР = {3 ({3 ОА) = 3 ОА. 
204-40 = ОА = 20. 
24. (a) Given, AC = V3 АВ. 


Роїе 


ZO 


C Shadow А 








АС 1 
to 3 > 1210 
со dn Л ап 4 


> 0230 
25. (c) Let, OP be a vertical tower. The elevation of top 
P from A, B, C are o, 20, За, respectively. ZAPB = 
20 — а = ZPAB. 
P 





a 
Б 

ovi 
a 
© 


ОР 
—— = 5120 
Р 
ОР = BP зш2а = asin2a. 
Thus, height of the tower = asin2a. 


h+x 
26. (b) —— = tan 60? = v3 
(b) 120 V3 


h+x = V3 (120). 





B 
x 
A 
h 
Ке 
O 
120m 
h 
Also, — = tan45° = 1. 
120 
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h=120m c 120+х 1203. 29. (c) Let, Л be the height of the man. 
x= 12043 - 1) m. ОЕ 
2 24 4 
27. (a) неба а ох BEAT 
* Q 30. (d) Let, AB = h be the height of the tower. 
Let, GA = x. 
1 
Then, 2 = tan30? = —. 
х Уз 
30° 60° 
О кт A x P д ВЕ. 
43 
Л 1 
Also, ——— = tan30? = Л р 
V3 +x 3 Also, ——— = tan60° = 45. 
B Pe 13 $x х-20 
V3 (v3 x) = V3 +x, or, 3x -х= 43 uz h = V3 (x - 20) 
v3 x 
2х = V3 So x= — zi 4 = В (х – 20 
2 То ( ) 
n= 45.22 = 2кт. => x = 3(х – 20) 
28. (a) s = sin30° = = 3x — 60 
l=12 m. > 2x=60 > х= 30. 
Q B 
j 6m 
h 
221 
5 ZO /\ 
а 20 Н А 
14 т 14 т 
30 
h= —= = 1043 м. 
R ЯВ ГА 
ЕхЕВСІЅЕ-2 
(Вл5Ер ON Memory) 
1. (c) Let, AB be the tower and CD be the electric pole. Let, BC = DE = x. 
Хээ Now, — = tan60°. 
х ых ВС 
I NONS 
\ EN 15 15 
р 30* Уу. » 43 > X= . 
N 2 х V3 
\ 
ET Also, эв = tan30? 
\ DE 
\ 
\ 1 
N Ёл Moe 
X 1545. 45 
х 
60° A > 3у= 15 ог, у=5. 








CD = ВЕ = АВ - АЕ = 15 - 5 = 10 m. 


Heights and Distance 36.11 





AB i 
2. (a) tan45° = — > АВ = 60 т (1) Time required = ны 1543 = 943 second. 
60 Speed 5/3 
AB Ї 
tan30° = ———, or, AB = —=(60+х) ax 5. (d) 
60 + х 48 б 



































В 60 т С хт р 
Let, AD be the tower and В and C be two objects. 
From Equation (1) and Equation (2), 60 +х = 60 В ZABD = 30? and ZACD = 459 
> х=60(3 -1)=4392m (3 -1932) ираи 
From ЛАВР, 
Speed of the boat = 1297 m/s = ee x Brz 32 Km/h. AD 
Э о 
tan 30° = — 
р 
3. (b) Let, OQ be the tower. 1 180 
> —R-— 
Then, ОО = 100m and ХОРО = 30°. \3 BD 
=> BD-18043 m 
Q 
From AADC, 
tan45? = 2p. 
М DC 
О Р 
1 RU DC =180 m 
О 1 100 = = 
In АОРО, tan30° = 22 Р BC = BD + DC =180\3 +180 
ОР 3 OP 


-180(43 +1) m 
= ОР = 10045 m. 
6. (а) 
4. (a) Let, C be the initial position of the boat, апа А be 
the point on the top of the bridge from where the angle A 














of depression of the boat 18 30°. 

4 30° 

15 ш 
р 20 8 
B 20 c 
B 2100 metres C 
AB 15 
AB 215 m, BC - -=— = =15\ m. 
tan30° 1/3 АВ = Tower = h m 


CD = 100 m; ВС = 160m 


Speed of the boat = 6 Km/h = 6x 2 ii = Эл 
18 3 ZACB-0 2. 2АРВ-26 
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In AABC, 





їап0 = 


AB 
tang = — 
C 160 


In AABD, 


tan 20 ЁС дед 
В 60 


2tand А 


440) 


h 





1-1аа20 60 12 


60 


~ 160x160 





12 3 1 











1 
160х160 4 4 
=> hz46400-280m 


7. (9) 


30° 


6400 





B C 


АВ = Tower = h m 
ВС = 50 т 
ZACB = 30? 


tan30? = 25 
ВС 


d AB AB 90 n 


B 50 48 











8. (d) 











A P B 


АВ - 3x units 
BC - 2x units 


PB = х units 





Вы 
CP 5x 5 
2 
sin A 
-----0ы:---П--- 
1-С084 1-cosA4 
_ Sin А(1— cos 4) + sin A(1-- cos A) 
(1+ cos A)(1— cos A) 
_ sin А —sin Acos А + sin А + sin Acos A 


sin A 


9. (a) 

















1+ cos? A 
= с = 2созес A 
sin A 
10. (9) r sin 0 = 1 
гсоѕ0 = 4/3 
sing мэ 1 
со80 B 
=> tand=tan30° = 0=30° 


P 43 tan0 41-7 4/3 x tan30° +1 


=\/3х— 











+1=1+1=2 
45 
11. (a) 
A 
h 
0 90° -90 
Q P B 


AB = Tower = h units 

7 ZAQB = Ө 7. ZAPB =90° -0 
PB = а; ВО =b 

From ААОВ, 


tan шан 


Л 
=> 1800-- Ке! 
an =. (1) 


Heights and Distance 36.13 





From AAPB, 13. (a) CD = h m, AB = 2h m 
h 
tan(90° — 0) = — A 
PB 
h 
=> cotü-— ...(2) 2h C 
a 
h Л п 
By multiplying both the equations, we have tan Ө-сог0 = — x — 90* -0 ө 
b a B О р 


+ x meters --4 
> А аһ с»0-4/08 




















12. (b) OB = OD => m 
A 
А 2h 
@ Егот АОСР, шааж Жэ 341) 
2 2 
8 АВ 
60° 30° ё From AOAB, tan(90 -0) — ЗО 
В р 
> 3: 27-23 ...(2) 
С = Initial point and X x 
2 
D - Final point 
AB = Tower = 100 m Multiplying both equations, 
Let CD be x m. 2h 4h 
(ап Ө · сої0 = — x — 
From AABD, х х 
АВ 2 
tan 60° = — 2 2 > X x 
BD x =8h h h m 
8 242 
100 
gan 
BD 14. (с) 
A 
BD = 100 m 
45 
From AABC, 
D 
{ап 30° = 25 
ВС 
1 100 
шав В C 
„В 100 
—— +x 
V3 
s: 099. 5 510048 шон 
з ZDCB = 45? 
2921009355" АВ = 5000 m 
E AD=xm 
_ 300-100 200 _ 20043 AB 











From AABC, tan 60° = — 
BC 


43 43 3 
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5000 15. (c) 
шэн 
ВС А 
BC- 5000 
3 
tan 45° = РВ B E 
From ADBC, BC 
5000 Let, AB be tower and NC be its shadow. 
=> DB=BC= 
КА 
х 
5000 If AB 2 x, then ВС = Л 
AD = АВ — ВР = 5000 
43 
1 tan@ = — = Ф = 48 
= 5000] 1- 45 x 
; 43 

ИЕ -. tan@ = tan 60° 

= 5000 35-1 m 
43 > 0=60° 
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SECTION | LINES AND ANGLES 





Line А geometrical straight line is a set of points that 
extends endlessly in both the directions. 


Axiom-1 А line contains infinitely many points. 
Axiom-2 Through a given point, infinitely many lines 





pass. a 
» 
Axiom-3 Given two distinct points A and B, there 0? « a« 90? 
18 one and only one line that contains both 7 ) 
Ше points. (1) Obtuse, if 90? < b < 180°. 


Parallel Lines If two lines have no point in common, 
they are said to be parallel lines 


Intersecting Lines If two lines have a point in common, 
they are said to be intersecting lines. Two lines can 
intersect at the most at one point. b 


Line Segment and Ray A part (or portion) of a line 





with two end points 18 called a /ine segment and a part 
of a line with one end point is called a ray. A line (iii) Right angle, if с = 90? 
segment AB and its length is denoted as AB. Ray AB z 


(i.e., А towards B) is denoted аз АВ and ray ВА (1.е., 


25 
В towards А) is denoted аз ВА. 

Collinear Points Three or more than three points are 
said to be collinear if there 18 a line which contains 

















с 
them all. 

Concurrent Lines Three or more than three lines are Е 
said to be concurrent 1f there 1s a point which lies оп (iv) Reflex angle, if 180° < d < 360° 
all of them. 

Angle Ай angle is a figure formed by two rays with 

a common initial point. The two rays forming an angle 

are called arms of the angle and the common initial 

point is called vertex of the angle. d 

Types of Angles d 


An angle is said to be: 


(1) Acute, if a < 90°. (v) Straight angle, if e = 180? 
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e 


(vi) Complete angle: An angle whose measure is 
360°, is called a complete angle. 





Complementary Angles Two angles, the sum of whose 
measures is 90°, are called complementary angles, e.g. 
50° and 40° is a pair of complementary angles. 


Supplementary Angles Two angles, the sum of whose 
measures is 180°, are called supplementary angles, e.g. 
72° and 108° is a pair of supplementary angles. 
Adjacent Angles Two angles are called adjacent angles if 
(i) they have the same vertex. 

(1) they have a common arm. 


(11) uncommon arms are on either side of the common 
arm. 
E.g. ZAOC and ZBOC are adjacent angles. 








Linear Pair: Two adjacent angles are said to form a 
linear pair of angles if their non-common arms are two 
opposite rays. 

E.g. ХАОС and ZBOC form a linear pair. 





be 
o 
we 


Linear Pair Axiom: Ifa ray stands on a line, then the sum 
of the two adjacent angles so formed is 180°. Conversely, 
if the sum of two adjacent angles is 180°; then the 
non-common arms of the angles are two opposite rays. 


Vertically Opposite Angles: When two lines intersect, 
four angles are formed. The angles opposite to each 
other are called vertically opposite angles. 





a and c are vertically opposite angles, Za = Zc. 


b and d are vertically opposite angles, Zb = Да. 


Angles made by a transversal* with two parallel 
lines Suppose РО || RS and a transversal AB cuts 
them, then 





P Q 
« > 
R 5 
« > 








(а) Pair of corresponding angles are 
(1 and Z5), (Z2 and Z6), 

(Z4 and Z8) and (Z3 and Z7) 

(b) Pair of alternate angles are 
(Z3 and Z6) and (Z4 and Z5) 

(c) Pair of interior angles (consecutive interior angles 
or cointerior angles) on the same side of the 
transversal are 
(Z3 and Z5) and (Z4 and Z6) 





Key Results to Remember 






Iftwo parallel lines are intersected by a transversal, 
then 


(1) each pair of corresponding angles are equal. 
(1) each pair of alternate angles are equal. 
(11) interior angles on the same side of the transversal 
are supplementary. 








Triangle А plane figure bounded by three lines in a 
plane is called a triangle. 


* A line which intersects two or more lines at distinct points is called a transversal of the given lines. 
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SECTION 2 TRIANGLES 





Types of Triangles (On the basis of sides) 


Scalene triangle А triangle two of whose sides are 
equal 1s called a scalene triangle. 


Isosceles triangle А triangle two of whose sides are 
equal ш length is called an isosceles triangle. 


Equilateral triangle А triangle all of whose sides are 
equal 18 called an equilateral triangle. 


Types of Triangles (On the basis of angles) 
Acute triangle A triangle, each of whose angle is acute, 
18 called an acute triangle or acute-angled triangle. 


Right triangle A triangle with one right angle is called 
a right triangle or a right-angled triangle. 


Obtuse triangle А triangle with one angle an obtuse 
angle, is known as obtuse triangle or obtuse-angled 
triangle. 


Some Important Terms Related to a Triangle 


1. Median The median of a triangle corresponding to 
any side is the line segment joining the midpoint of 
that side with the opposite vertex. 

In the figure given below, AD, BE and CF are 
the medians. 


The medians of a triangle are concurrent i.e., 
they intersect each other at the same point. 


А 





р 


2. Centroid The point of intersection of all the three 
medians of a triangle is called its centroid. 


In the above figure G is the centroid of AABC. 
Note: The centroid divides a median in the ratio 2:1. 


3. Altitudes The altitude of a triangle corresponding to 
any side is the length of perpendicular drawn from 
the opposite vertex to that side. 





B L C 


In the figure given above, AL, BM and CN are the altitudes. 
Note: 


The altitudes of a triangle are concurrent. 
4. Orthocentre The point of intersection of all the 
three altitudes of a triangle 1s called its orthocentre. 


In the figure given above H is the orthocentre of 
AABC. 


Note: 


The orthocentre of a right-angled lies at the vertex 
containing the right angle. 

5. Incentre of a triangle The point of intersection of 
the internal bisectors of the angles of a triangle is 
called its incentre. 

In the figure given below, the internal bisectors 
of the angles of AABC intersect at 7. 
I 1s the Incentre of AABC. 
Let, ID L BC 
Then, a circle with centre Г and radius / is 
called the incircle of AABC. 


A 








Note: 


The incentre of a triangle is equidistant from its sides. 
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6. Circumcentre of a triangle The point of intersection 
of the perpendicular bisectors of the sides of a triangle 
18 called its circumcentre. 


In the figure given below, the right bisectors of 
the sides of ДАВС intersect at О. 


A 





O is the circumcentre of AABC with O as centre 
and radius equal to ОЛ = ОВ = OC. We draw a 
circle passing through the vertices of the given A. 
This circle is called the circumcircle of AABC. 


Note: The circumcentre of a triangle is equidistant 
from its vertices. 


congruent triangles 
Two triangles are congruent if and only if one of them 
can be superposed on the other, so as to cover it exactly. 
Thus, congruent triangles are exactly identical 
For example, If A4BC z ADEF then we have 


A 
D 


B С Е Е 





A = ZD, ZB = ZE, ZC = ZF; 
and АВ = DE, BC = EF and АС = РЕ 





Similar Triangles 


Congruent figures Two geometric figures having the 
same shape and size are known as congruent figures. 
Similar figures Two figures (plane or solid) are said 
to be similar if they have the same shape irrespective 
of their sizes. 

Note: Two similar figures may not be congruent as 
their size may be different. 

For examples, 


. Any two lines segments are similar. 
. Any two equilateral triangles are similar. 
. Any two squares are similar. 


Any two circles are similar. 


a kw N LÍ 


. Any two rectangles are similar. 


Similar triangles Two triangles are similar if 
(a) their corresponding angles are equal. 
(b) their corresponding sides are proportional. 





Key Results To Remember 





. The sum of all the angles round a point is equal 
to 360°. 


2. Two lines parallel to the same line are parallel 
to each other. 


3. The sum of three angles of a triangle is 180°. 


4. Га side of a triangle is produced, the exterior 
angle so formed is equal to the sum of the 
two interior opposite angles. (Exterior Angle 
Theorem) 


5. If two sides of a triangle are unequal, the longer 
side has greater angle opposite to it. 


6. In a triangle, the greater angle has the longer 
side opposite to it. 


7. The sum of any two sides of a triangle is greater 
than the third side. 


8. If a, b, c denote the sides of a triangle then 
(i) Ifc? < а? + Ь?, triangle is acute angled. 
(ii) If c? = а? + P?, triangle is right angled. 
(iii) If с? > a? + Ь?, triangle is obtuse angled. 

9. Two triangles are congruent if: 

(1) Any two sides and the included angle of 
one triangle are equal to any two sides and 
the included angle of the other triangle. 

(SAS congruence theorem) 

(1) Two angles and the included side of one 
triangle are equal to the corresponding two 
angles and the included side of the other 
triangle. 

(ASA congruence theorem) 

(iii) The three sides of one triangle are equal to 
the corresponding three sides of the other 
triangle. 

(SSS congruence theorem) 





Note: 


Two right triangles are congruent if the hypotenuse 
and one side of one triangle are respectively equal 
to the hypotenuse and the corresponding side of 
the other triangle. 

(RHS Congruence theorem) 


10. The line segments joining the mid-points of any 
two sides of a triangle is parallel to the third 
side and equal to half of it. 


11. Basic Proportionality Theorem Ша line 
18 drawn parallel to one side of a triangle, to 
intersect the other two sides in distinct points, 
the other two sides are divided in the same ratio. 








In the figure given below, In a A4BC 





A 
D E 
B C 
If DE | BC 
me, 4D. 
d В EC 


Illustration 1: In the figure given above, D and Е 
are the points оп the АВ and АС respectively such that 
DE || BC. If AD = 8 cm, АВ = 12 cm and AE = 12 


cm. Find CE 
Solution: In AABC, DE || BC 
AD AE . | . 
DB" FC (Basic Proportionality Theorem) 
8 _ 12 
12-8 ЕС 
8 12 
4 ЕС 






12. If а line divides any two sides of a triangle in 
the same ratio, the line is parallel to the third 
side. 





Explanation In the above figure (given in point 
11). In ААВС 


AE 
РЫ cad Iac 
DB EC 
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Similarity Theorems 





13. AAA Similarity If in two triangles, 
corresponding angles are equal, then the triangles 
are similar. 


Corollary (AA-similarity): If two angles of one 
triangle are respectively equal to two angles 
of another triangle then the two triangles are 
similar. 








Illustration 2: In the figure given below, QA and РВ 
are perpendiculars to AB. If AO = 15 cm, ВО = 9 cm, 
РВ = 12 cm, find AQ. 

Solution: 





In As AOQ and BOP 
Z1 = Z2 [vertically opposite angles] 
Z3 = 24 [each 90°] 
A AOO ~ ABOP [AA Similarity Criterion] 








28 49 ( di ides of ~As) 
=o SSS тг nding si ~AS 
BO ВР соггевро 8 sides o 
1 

шуудээ 
9 12 
5 

ог Ч ас — 40-20 cm. 






14. SSS-Similarity If the corresponding sides of 
two triangles are proportional then they are 
similar. 





Explanation: In As ABC and DEF, 


A 





37.6 Chapter 37 


.. АВ BC AC 
if 





DE EF ODF 
Then ААВС ~ ADEF 


[SSS Similarity] 





15. SAS-Similarity If in two triangles, one pair 
of corresponding sides are proportional and the 
included angles are equal, then the two triangles 
are similar. 





Explanation In As ABC and DEF, 





A 
D 
B "AR 
A 
if ZA = ZD and Ab. - ас 
DE DF 
AB BC 
ог ZB = ZE and — = — 
DE EF 


С ВС 
or ZC = ZF and — = 


A шы „ш 
DF EF' 
then A4BC ~ ADEF [SAS-Similarity] 





16. Internal Bisector Property The internal 
bisector of an angle of a triangle divides the 
opposite side in the ratio of the sides containing 
the angle. 





Explanation In ДАВС, if Z1 = Z2 





A 
1 2 
B C 
D 
BD 
Then ae = 
AC CD 





17. If a line segment drawn from the vertex of an 
angle of a triangle to its opposite side divides 
it in the ratio of the sides containing the angle, 
then the line segment bisects the angle. 





Illustration 3: In APOR, РО = 6 cm, PR = 8 cm, 


Solution: QS = 1.5 cm, RS = 2 cm 
P 
Q R 
5 
PO 6 3 °_!5_3 
R 8 4 RS 2 4 
PQ QS 
Thus, PR RS 


PS is the bisector of ХР. 






18. Pythagoras Theorem In a right triangle, the 
square of the hypotenuse is equal to the sum 
of the squares of the other two sides. 





Explanation Ша right ДАВС, right angled at В 
AC? = AB? + ВС? 


Illustration 4: а man goes 15 m west and then 8 m 
due north. How far is he from the starting point. 


Solution: Let, the initial position of the man be A. 


C 





Let, AB = 15 m and BC = 8 m 
AC? = AB? + BC? (Pythagoras Theorem) 
= (15)? + (8) 
= 225 + 64 
= 289 


АС = N289 
=17m 
Hence, the man is 17 m away from the starting point. 





19. Converse of Pythagoras Theorem. In a 


triangle, if the square of one side is equal to 
the sum of the squares of the other two sides, 
then the angle opposite the first side is a right 
angle. 





Explanation In a ДАВС if AB? + ВС? = АС? 
Then, ZABC = 90° 








20. Area Theorem The ratio of the areas of two 
similar Ds is equal to the ratio of the squares 
of any two corresponding sides 





Explanation If AABC ~ ADEF, 








D 
A 
B 723 СЕ Е 
di ar (AABC) AB? АС? ВС? 
Ы (АРЕР) РЕ? DF? ЕЕ? 


Illustration 5: Тһе areas of two similar As АВС 
and POR are 64 cm? and 121 cm”, respectively. If 
ОК - 15.4 em, find BC. 


Solution: Since ДАВС ~ АРОК 


P 
| г 5 
гаас? Q R 


15.4 cm 





аг(ААВС) _ BC’ 
ar(APOR) ОР? 
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(Area Theorem) 





64 ВС? 8 BC 
Le 121 © 0547 11 154 
BC = 11.2 cm 





21. 


22. 


23. 


24. 


25. 


26. 





The ratio of the areas of two similar triangles 
is equal to the 


(i) ratio of the squares of the corresponding 
medians 

(ii) ratio of the squares of the corresponding 
altitudes 

(ш) ratio of the squares of the corresponding 
angle bisector segments 


If two similar triangles have equal areas, then 
the Ds are congruent. 


In two similar triangles, the ratio of two 
corresponding sides is same as the ratio of their 
perimeters. 


Obtuse Angle Property in a DABC, if ZB is 
obtuse then АС2 = АВ2 + BC2 + 2 BC x BD 


where AD L BC 


A 









1 
1 
1 
1 
Y 
1 
1 
1 
1 
1 
| 
L1 
D B C 


Acute Angle Property In a DABC, if ZC is 
acute, then AB2 = AC2 + ВС2 – 2BC x CD 
where AD 1 BC 


A 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
І 





В р С 


Apollonius Theorem The sum of the squares 
on any two sides of a triangle is equal to the 
sum of twice the square of the median, which 
bisects the third side and half the square of the 
third side. 


37.7 
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Explanation In the given ДАВС, 


А 





В р C 


1 
AB? + АС? = 24D? + 58€ 


or AB? + AC? = 2[AD? + BD?] 





27. Га perpendicular is drawn from the vertex of the 
right angle of a right triangle to the hypotenuse, 
the triangles on each side of the perpendicular 
are similar to the whole trianele and to each 


other. Also the square of the perpendicular 18 
equal to the product of the lengths of the two 
parts of the hypotenuse. 





Explanation In the figure given below, 


ABC is a right triangle, right angled at B and BD L AC, then 


B 
> 


А р С 
(1) ДАРВ ~ ДАВС (AA Similarity) 
(ii) ABDC ~ ДАВС (AA Similarity) 
(iii) AADB ~ ABDC also BD? = AD x CD 


SECTION 3 QUADRILATERALS AND PARALLELOGRAMS 





Quadrilateral A plane figure bounded by four line 
segments AB, BC, CD and DA is called a quadrilateral, 
written as quad. ABCD or ZABCD. 











Various types of Quadrilaterals 





<= llem 





(i) Parallelogram A quadrilateral in which opposite 
sides are parallel is called parallelogram, written 


as ПРЕ 


(1) Rectangle А parallelogram each of whose angles 
is 90? is called a rectangle, written as rect. ABCD. 














Rectangle 


(iii) Square A rectangle having all sides equal is called 
a square. 


Square 


(iv) Rhombus А quadrilateral having all sides equal is 
called a rhombus 


Rhombus 


(v) Trapezium A quadrilateral in which two opposite 
sides are parallel and two opposite sides are non- 
parallel is called a trapezium. 





Trapezium 


(vi) Kite А quadrilateral in which pairs of adjacent 


sides are equal is known as Kite. 


Key Results to Remember 





1. The sum of all the four angles of a quadrilateral 
is 360°. 

2. In a parallelogram 
(1) opposite sides are equal. 


SECTION 4 


Polygon A closed plane figure bounded by line segments 
is called a polygon. 

The line segments are called its sides and the 
points of intersection of consecutive sides are called 
Its vertices. An angle formed by two consecutive sides 
of a polygon is called an interior angle or simply an 
angle of the polygon. 


Quadrilateral 
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(1) opposite angles are equal. 
(iii) each diagonal bisects the parallelogram. 
(iv) the diagonal bisect each other. 


3. A quadrilateral is a ||gm 
(i) if both pairs of opposite sides are equal. 
or (1) if both pairs of opposite angles are equal. 
or (iii) if the diagonals bisect each other. 
or (iv)if a pair of opposite sides are equal and 
parallel. 


4. The diagonals of a rectangle are equal. 


5. If the diagonals of a ||gm are equal, it is a 
rectangle. 


6. Diagonals of a rhombus are perpendicular to 
each other. 


7. Diagonals of a square are equal and perpendicular 
to each other. 


8. The figure formed by joining the mid-points of 
the pairs of consecutive sides of a quadrilateral 
is a ||gm. 


9. The quadrilateral formed by joining the mid- 
points of the consecutive sides of a rectangle 
is a rhombus. 


10. The quadrilateral formed by joining the mid- 
points of the consecutive sides of a rhombus 
is a rectangle. 


11. Ifthe diagonals ofa quadrilateral are perpendicular 
to each other, then the quadrilateral formed by 
joining the mid-points of its sides, is a rectangle. 


12. The quadrilateral formed by joining the mid- 
points of the sides of a square, is also a square. 








POLYGONS 


[€ — нм | 


А polygon is named according to the number of sides, it 
has. 

In general, a polygon of n sides 18 called n-gon. 
Thus, a polygon having 18 sides is called 18-gon. 
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Diagonal of a Polygon Line segment joining any 
two non-consecutive vertices of a polygon is called its 
diagonal. 


Convex Polygon Ifall the (interior) angles of a polygon 
are less than 180°, it is called a convex polygon. In the 
figure given below, ABCDEF is a convex polygon. In 
fact, it is a convex hexagon. 


E D 


A B 


(In other words, a polygon is a convex polygon if the line 
segment joining any two points inside it lies completely 
inside the polygon). 

Concave Polygon If one or more of the (interior) angles 
of a polygon is greater than 180° 1.е., reflex, it is called 


A 


B D <= Concave polygon 


С 


concave (ог re-entrant) polygon In the figure given 
below, ABCDEFG is a concave polygon. In fact, it is 
а concave heptagon. 


F D 


А В 


Exterior Angle of Convex Polygon If we produce a 
side of polygon, the angle it makes with the next side 
18 called an exterior angle. In the diagram given below, 
ABCDE is a pentagon. Its side АВ has been produced 
to P, then ZCBP is an exterior angle. 








Note: 


Corresponding to each interior angle, there is an exterior 
angle. Also, as an exterior angle and its adjacent interior 
angle make a straight line, we have an exterior angle 
+ adjacent interior angle = 180? 


Regular Polygon A polygon is called regular polygon if 
all of its sides have equal length and all its angles have 
equal size. 
Thus, in a regular polygon 

(1) all sides are equal in length. 

(п) all interior angles are equal in size. 


(iii) all exterior angles are equal size. 


Note: 


АП regular polygons are convex. 


Key Results to Remember 


1. (a) If there is a polygon of n sides (n > 3), 
we can cut it into (n — 2) triangles with a 
common vertex and so the sum of the interior 
angles of a polygon of n sides would be 


(n — 2) x 180? = (n — 2) x 2 right angles 
= (2n — 4) right angles 
(b) If there is a regular polygon of n sides (и > 3), 
then its each interior angle is equal to 


n4 
7x90 


n 
(c) Each exterior angle of a regular polygon of 
n sides is equal to 


Ке 
. The sum of all the exterior angles formed by 


producing the sides of a convex polygon in the 
same order is equal to four right angles. 





Explanation If in a convex polygon P,P,P,P,P., ай 
the sides are produced in order, forming exterior angles 

1, Z2, Z3, Z4 and Z5, then Z1 + Z2 + Z3 + 44 + 
Z5 = 4 right angles. 
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3. If each exterior angle of a regular polygon is x°, 
360? 





then the number of sides in the polygon = 


Note: 


Greater the number of sides in a regular polygon, 
greater 18 the value of its each interior angle and 
smaller is the value of each exterior angle. 


4. If a polygon has n sides, then the number of 
diagonals of the polygon 


| n(n-1) = 
age d 








SECTION 5 CIRCLES AND TANGENTS 


Circle A circle is a set of all those points in a plane, 
each one of which is at given constant distance from a 
given fixed point in the plane. 


The fixed point 18 called the centre and the given con- 
stant distance 18 called the radius of the circle. 


A circle with centre O and radius r 1s usually denoted 
by С(О, r). 
Tangent А line meeting a circle in only one point 
18 called a tangent to the circle. The point at which 
the tangent line meets the circle 18 called the point 
of contact. 


Secant А line which intersects a circle in two distinct 
points 1s called a secant line. 


Key Results to Remember 


| 1. The perpendicular from the centre of a circle to 
a chord bisects the chord. 


Explanation If ON АВ, then АМ = NB. 


Ls, 


The converse of above theorem is true and can be stated 
as point 2. 








Note: 


2. The line joining the centre of a circle to the midpoint 
of a chord is perpendicular to the chord. 


Explanation If АМ = MB, then OM L AB. 


AN 


Аи 07? в 


Cor. The perpendicular bisectors of two chords of a 
circle intersect at its centre. 
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| 3. Equal chords of а circle subtend equal angles 
at the centre. 


Explanation If AB = CD, then Z1 = Z2 


Explanation If OX L AB OY L CD and ОХ = OY, 
then chords АВ = CD 





«e 
AC | 7. In equal circles (or in the same circle), equal 
D chords cut of equal arcs. 






Explanation If the chords АВ = CD, then arc АВ = 
4. (Converse of above theorem) If the angles are CD. 
subtended by two chords at the centre of a circle 





are equal then the chords are equal. 
Explanation If Z1 = Z2, then AB = CD 2 
А В СЫ 






8. In equal circles (or in the same circle) if two 
arcs subtend equal angles at the centre (or at 
the circum-ference), the arcs are equal. 





Explanation If ZBOA = ZXOY, then arc АВ = arc XY 


or if ZBPA = ZXQY, then arc АВ = arc XY. 
5. Equal chords of a circle are equidistant from 
the centre. 


(D 


Explanation If the chords АВ and CD of a circle are 
equal and if OX 4 AB and OY 1 CD then OX = OY. 






9. The angle subtended by an arc of a circle at 
the centre is double the angle subtended by it 
at any point on the remaining part of the circle. 

(The theorem is popularly known as Degree Measure 

Theorem). 








Explanation А circle, centre О, with ZAOB at the 
centre, ZACB at the circumference, standing on the 
same arc AB, then ZAOB = 2ZACB 


| 6. (Converse above theorem) Chords equidistant 
from the centre of the circle are equal. 





A 


| 10. Angles in the same segment of a circle are 
equal. 


Explanation А circle, centre О, ZACB and ZADB 
are angles at the circumference, standing on the same 
arc, then 








ZACB - ZADB 
(angles in same arc) 
or 
(angles in same segment) 


AS, 


| 11. The angle in a semicircle is а right angle. | 


Explanation In the figure given below ZACB = 90? 


C 






12. (Converse of above theorem) The circle drawn 
with hypotenuse of a right triangle as diameter 
passes through its opposite vertex. 
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Explanation The circle drawn with the hypotenuse 
AB of a right triangle ACB as diameter passes through 
its opposite vertex C. 


13. If ZAPB = ZAQB, and if P, О are on the same 
side of AB, then А, B, О, P are concyclic i.e., 
lie on the same circle. 








| 14. The sum of the either pair of the opposite angles 
of a cyclic quadrilateral is 180°. 


Explanation If ABCD is a cyclic quadrilateral, then 








A+ ZC = ZB + ZD = 180° 
C 
D B 
4 







15. (Converse of above theorem) If the two angles 
of a pair of opposite angles of a quadrilateral are 
supplementary then the quadrilateral 18 cyclic. 





. If a side of a cyclic quadrilateral is produced 
then the exterior angle 1s equal to the interior 
opposite angle. 
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Explanation If the side АВ of a cyclic quadrilateral 
ABCD 18 produced then Z1 = Z2. 


D C 





À (1) (1) 





THEOREMS ON ТАМСЕМТ$ 


| 17. A tangent at any point of a circle is perpendicular 
to the radius through the point of contact. 

Explanation If AB is a tangent at a point P to a circle A 

С (О, r) then PO 1 AB 


21. If PAB is a secant to a circle intersecting the 
circle at А and В is a tangent segment then РА 
x РВ = PT? (refer the figure below). 

(popularly known as Tangent-Secant theorem) 














T 
О 
22. Alternate Segment Theorem: 
In the figure below, if BAC is the tangent 
* Р = at A to a circle and 1f AD is any chord, then 


ZDAC - ZAPD and 
ZPAB = ZPDA 


(Angles in alternate segment) 






18. (Converse of above theorem) A line drawn 
through the end of a radius and perpendicular 
to it, is a tangent to the circle. 





















P, D 
| 19. The lengths of two tangents drawn from an 
external point to a circle are equal. 
Explanation If two tangents AP and AQ are drawn from B A C 
a point A to a circle C(O, r), then АР = AQ 
P. Note: 
The converse of the above theorem is true. 
A 
23. If two circles touch each other internally or 
externally, the point of contact lies on the line 
Q joining their centres. 
| 20. If two chords АВ and CD intersect internally Explanation If two circles with centre О, and O, 
(ii) or externally (i) at a point P then which touch each other internally (1) or externally (ii), 
PA x PB = PC x PD at a point A then the point А lies on the line О, O,, i.e., 


three points A, O, and O, are collinear. 
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A A Explanation If ABCD is a circumscribed quadrilateral. 
| | Then, АВ + CD = AD + BC 


A 
ыы 
NN 











SOME USEFUL RESULTS 





. There is one and only one circle passing through 
three non-collinear points. 






2. Two circles are congruent if and only if they 
have equal radii. 


9. If two chords АВ and AC of a circle are equal, 
then the bisector of ZBAC passes through the 


3. Of any two chords of a circle, the one which centre O of the circle. 


Is greater is nearer to the centre. 





4. Of any two chords of a circle, the one which 
Is nearer to the centre is greater. 


5. If two circles intersect in two points, then the 
line through the centres is the perpendicular 
bisector of the common chord. 

6. Angle in a major segment of a circle is acute ВА 
and angle іп a minor segment is obtuse. 


7. If two tangents are drawn to a circle from an 


external point then - - 
(i) they subtend equal angles at the centre. 10. The quadrilateral formed by angle bisectors of | 
(i) they are equally inclined to the segment, a cyclic quadrilateral is also cyclic. 

joining the centre to that point. 








Explanation If ABCD 18 a cyclic quadrilateral in 
Explanation In a circle C(O,r), А is a point outside | which AP, BP, CR and DR are the bisectors of ZA, 
it and AP and AQ are the tangents drawn to the circle ZB, ZC and ZD, respectively, then quadrilateral PORS 


Then, Z1 = Z2 and Z3 = Z4 is also cyclic. 


D, C 


8. If a circle touches all the four sides of a 


quadrilateral then the sum of opposite pair of | 11. A cyclic trapezium is isoceles and its diagonals 
sides are equal. are equal. 
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AB || DC, then AD = BC and AC = BD 


Explanation If ABC cyclic trapezium such that Wan, ees ee 
| 13. An isoceles trapezium is always cyclic. | 


D C Explanation A trapezium ABCD in which AB || CD 
and AD = BC 


A B 





C 

| 12. If two opposite sides of a cyclic quadrilateral 

are equal, then the other two sides are parallel. 

B 
Explanation A cyclic quadrilateral ABCD in which 
AD = BC 
Then, AB || CD 
D С Then ABCD is a cyclic trapezium. 


A B | 14. Any four vertices of a regular pentagon are 
concyclic (lie on the same circle). 























| ЕХЕВС!$Е- | 
1. An angle is equal to one-third of its supplement. Its 5. [n the adjoining figure, AB || CD, t 1s the transversal, 
measure 1s equal to: EG and FG are the bisectors of ZBEE and ZDFE 
(a) 40? (b) 50? respectively, then ZEGF 18 equal to: 
(c) 45? (d) 55? t 
2. The complement of 30°20' is: 
(a) 69°40' (b) 59°40' E By 
(c) 35°80’ (d) 159°40’ é 
3. In the given figure, OP bisect ZBOC and ОО bisects o> 
ХАОС. Then ХРОО is equal to: p 
(а) 90° (0) 75° 
(с) 80° (4) 110° 
E 5 6. In the given figure, АВ || CD and AC || BD. 1f ZEAC 
(a) 909 (b) 1209 = 40°, ZFDG = 55°, ZHAB = x; then the value of 
(c) 60? (d) 100? Желе; 


4. In the given, АВ || CD. Then X is equal to: 








(a) 2909 (b) 300° 
(c) 280? (4) 285° 








10. 


11. 


12. 


(а) 959 
(©) 35° 


(5) 70° 
(4) 85° 


. Find the measure of ап angle, if six times its 


complement is 12? less than twice its supplement: 
(a) 48? (b) 96° 
(c) 24? (d) 58? 


. If two parallel lines are intersected by a transversal, 


then the bisectors of the two pairs of interior angles 
enclose a: 
(a) Trapezium 
(c) Square 


(b) Rectangle 
(d) none of these 


. In fig., AB || CD, Za is equal to: 


С. в D 














Ы 555 ” 
О<а 
(а) 93° (5) 103° 
(с) 83° (4) 97° 


The complement of an angle exceeds the angle by 
609. Then the angle is equal to: 

(a) 25? (b) 30° 

(c) 15? (d) 35? 

In the following figure, ZB:ZC = 2 : 3, find ZB + 
ZC. 


D 
AL) 130° 
B С 
(а) 1209 (5) 529 
(с) 789 (4) 1309 


In the given figure, ZB = ZC = 55? and ZD = 25°. 
Then: 
A 





B C D 


(a) ВС < CA < CD 
(b) ВС > СА > CA 
(c) ВС < CA, CA » CD 
(d) BC > CA, СА < CD 


13. 
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In a АВС, if 22A = 3ZB = 6ZC, Then ZA is equal 
to: 

(a) 60? 
(c) 90? 


(b) 30° 
(d) 1209 


14. A, B, C are the three angles of a A. If 4 — B = 15? 


15. 


16. 


17. 


18. 


and B — С = 30°. Then ХА is equal to: 

(a) 65? (b) 80° 

(c) 75? (d) 85? 

In AABC, the angle bisectors of ZB and ZC meet 
at О. If ZA = 70°, then ZBOC is equal to: 





A 
B C 
(a) 135° (5) 1259 
(c) 115? (4) 1109 


The sides АВ and AC of ДАВС have been produced 
to D and E respectively. The bisectors of ZCBD and 
ZBCE meet at О. If ZA = 40°, then ZBOC is equal 


to: 
A 
ХХ, 
р Е 
(а) 609 (b) 65° 
(с) 75° (4) 70° 


In the given figure, АМ 1 BC and AN is the bisector 
of 24. What is the measure of ZMAN. 

(a) 17.5? (b) 15.5? 

(c) 20? (d) 25? 


А 
65° 30° 
В М N C 


А-28-2С-1230-14Е 





In the adjoining figure 


+ ZF = 
D 
E С 
Е В 
А 





37.18 Chapter 37 


19. 


20. 


21. 


22. 


23. 


(a) 270? (b) 300? 

(c) 360? (d) 330? 

In the given figure, DE || BC if AD - 1.7 cm, AB — 
6.8 cm and АС = 9 сш, find AE. 


A 
PART 
B C 


(а) 2.25 ст (0) 4.5 ст 
(c) 1.25 cm (d) 2.5 cm 


In the given figure, AB || DC, find the value of x. 


(а) x =8 (0) х= 9 

(с) х= 8 ог 9 (d) x = 10 

If the bisector of an angle of A bisects the opposite 
side, then the A is: 

(a) Scalene (b) Isosceles 

(c) Right triangle (d) None of these 

In the given figure ХОРК = 90°, QR = 26 cm, PM 
= 6 cm, MR = 8 cm and ZPMR = 90°, find the area 
of APOR. 


P 
20 
8 ст 
o% R 


(a) 180 cm? (b) 240 cm? 

(c) 120 cm? (d) 150 cm? 

The areas of two similar As are 81 cm? and 144 
cm”. If the largest side of the smaller A is 27 cm, 
then the largest side of the larger A 15: 




















4 р 
27 ст х 
(а) 24 ст (0) 48 ст 
(с) 36 ст (d) None of these 


24. In the given figure, find the length of BD. 
A 





25. 


26. 


27. 


28. 


29. 


(a) 13.5 cm (b) 12 cm 
(c) 14.5 ст (d) 15 cm 


In the given figure ZBAD = “САР. АВ = 4 cm, AC 
= 5.2 сш, BD = 3 cm. Find ВС. 





А 
4 5.2 ст 
В С 
3 ст D 
(a) 6.9 cm (b) 9.6 cm 
(c) 3.9 cm (d) 9.3 cm 


A ladder 15 m long reaches a window which is 9 
m above the ground on one side of street. Keeping 
its foot at the same point, the ladder is turned to 
the other side of the street to reach a window 12 m 
high. What is the width of the street: 

(а) 31 m (b) 12 m 

(c) 30 m (4) 21 m 

In, ДАВС, D and E are Фе mid-points of AB and 
AC respectively. Find the ratio of the areas of AADE 
and AABC. 


(a) (b) 


(c) (d) 


A vertical stick 12 cm long casts a shadow 8 cm 
long on the ground. At the same time a tower casts 
the shadow 40 m long on the ground. Find the height 
of the tower. 

(a) 600 m (b) 160 m 

(c) 60 m (d) 52 m 

D and E are the points on the sides АВ and AC 
respectively of АЛВС such that AD = 8 cm, BD = 
12 cm, AE = 6 cm and ЕС = 9 cm. Then find BC/ 
DE. 


Alu NI= 
ol= Ble 


30. 


31. 


32. 


33. 


34. 


35. 


(а) (5) 


(c) (d) 


In an equilateral ААВС, if AD L BC, then: 

(а) ЗАВ? = 24D? (b) 2AB? = 34D? 

(c) ЗАВ? = 44D? (d) 44B? = ЗАГ? 

In a right angled ДАВС, rt. angled at А, AD L ВС. 
Then: 

(а) AD? = BD х СО (b) AD? = AB x AC 

(c) AD? = BD х АВ (d) AD? = CD x AC 

If ABCD is a ||gm and AC and BD be its diagonals, 
then: 

(a) АВ? + BC? + СР? + DA? = AC? – BD? 

(b) AB? + BC? + CD? + DA? = АС? + ВР? 

(с) 44D? = 24C? + 2BD? 

(d) 4АВ? = 24€? —2BC? 

In the given figure, ZABD = ZCBD = ZPQB = 90°. 
Then: 


aJa [е 
WIN AJN 














1 1 I 1 1 1 
(a) —-—=— (b ——-— 
X y z xy 
Г: Ч 1 1 1 
() =+- (d ----- 
y 2 Я X. 
A C 
P 
x y 
2 
В Q D 




















The area of two similar As are 121 cm? and 81 cm? 
respectively. What 1s the ratio of their corresponding 


heights (altitudes): 
22 

(а) U (b). == 

9 9 


(c) AI (d) None of these 

18 
In the given figure, DE || BC and DE : BC = 3:5 
the ratio of the areas of AADE and the trapezium 


BCED. 





A 
р E 
P : 
9 12 
ae b) == 
e 25 e 25 
3 9 
= d) — 
(c) 1 (4) T 


36. 


37. 


38. 


39. 


40. 


41. 
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In a AABC, AD intersects ZA and BC. If BC = a, 
AC = b and AB = c, Then: 














(а) cp-P** (b) cp =- 
ab b+c 
b b 
(©) CD= с+а (d ср- ас 
bcc ab 


In the given figure, what is the length of AD in terms 
of b and c: 





C 
D b 
B c A 
2 2 
(a) 2 (by 9*5. 
р + с? bc 
2 2 bc 
ше. (d) ———— 
bc Nb +c 


ABC is a A in which AB = AC and D is a point on 
AC such that BC? = AC х CD. Then: 

(а) BD = DC (b) BD = BC 

(c) BD -АВ (d) BD = AD 

Two poles of ht. а and b metres are p metres apart 
(b > a). The height of the point of intersection of 
the lines joining the top of each pole to the foot of 
the opposite pole is: 











(y 428 (b) —2— 
ab a+b 
(c) ab (d) a+b 
a+b р 


ABC is a right A, right-angled at C. If AB = c, BC = 
a and СА = b and p is the length of the perpendicular 
from C on AB. Then: 


1 1 |] 1 1 1 
Up a 
1 1 1 1 1 1 
D. ыы 
In the given figure DE||BC and AD : DB = 5:4, 
„ 4r (ADFE) 
ar(ACFB) 
A 
D E 
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42. 


43. 


44. 


45. 


46. 


25 25 

м b) —— 

(a) m (b) T. 
16 

d) 16 

(c) 55 ыг. 


In the fig. XY || AC and XY divides triangular region 


ABC into two part equal in area. їнэ: equal 
to: 5 








А 
X, 
B Y C 
1 42:03 
= b 
„Жс (5) Б 
1 421 
p d) wed 
(c) 5 (4) do 


A point O in the interior of a rectangular ABCD 1s 
joined with each of the vertices А, B, C and D. Then: 
(а) O4? + OC? = ОВ? — ОР? 

(b) OA? + ОС? = OP? + op? 

(c) ОА? = ОВ? = OC? + OD? 

(d) O4? + OD? = ОВ? + ОС? 

In AABC, the median BE intersects AC at E, if BG = 
6 cm, where G is the centroid, then BE is equal to: 
(a) 7 cm (b) 9 cm 

(c) 8 cm (d) 10 cm 

If H is the orthocentre of AABC, then the orthocentre 
of AHBC is (fig. given): 














A 
M 
N 
B Т С 
(а) № (5) М 
(с) 4 (4) 1. 
If the sides of a triangle are produced then the sum of 


the exterior angles i.e., Za + Zb + Zc is equal to: 





47. 


48. 


49. 


50. 


51. 


52. 


(a) 180? (b) 90° 

(c) 360? (d) 270? 

Incentre of a triangle lies in the interior of: 

(a) an isosceles triangle only 

(b) any triangle 

(c) an equilateral triangle only 

(d) a right triangle only 

In a AABC, the bisectors of ZB and ZC intersect 
each other at apoint O. Then ZBOC is equal to: 


1 


(а) 90° —— Z4 (b) 120°+ 7 Z4 


(c) 90 4 Z4 


(d) 120°-5 44 

ша ДАВС, the sides AB апа АС are produced to 
P and Q respectively. The bisectors of ZOBC and 
ZQCB intersect at a point О. Then ZBOC is equal 
to: 


1 
(a) 90°+ Z4 (b) 90—— Z4 


1 


(с) 120+ Z4 (4) 1209-2424 


In the given figure, which of the following 18 true: 





()х-24-08-1 (Бх+В=а+у 
(с) х+ у= В+а (а х+а= В+ у 
In the given figure, Іп а ДАВС, ZB = ZC. If AM is the 
bisector of ZBAC and AN 1 BC, then ZMAN is equal 


to: 
A 





B N M C 


1 


(а) 2048 +С) (5) 5 (ZC - ZB) 


1 


(с) ZB+ZC (4) 2048 -20) 


In the given figure, side BC of ДАВС is produced to 
form ray BD and CE || BA. Then ZACD is equal to: 


53. 


54. 


55. 


56. 








(a) 24-48 ©) 2(248-28) 


(с) 44+ /В (9) „(4 -4В) 


In the given figure, the side ВС of a ДАВС is produced 
on both sides. Then Z1 + Z2 is equal to: 


A 
2 1 
(CZ (XD 
B С 
(а) ZA + 180° (b) 180° — ZA 
(0) 5 (4-180) (d) 24 + 90° 


In the figure, BD and CD are angle bisectors of ZABC 
and ZACE, respectively. Then ZBDC is equal to: 





D 
A 
B С Е” 
(а) ZBAC (b) 2ZBAC 
(с) : ZBAC (d) : ZBAC 


In fig, AB = AC, D is a point on AC and E on AB 
such that AD = ED = EC = BC. Then ZA:ZB: 


A 
D 
E 
B C 
(a) 1:2 (b) 2:1 
(c) 3:1 (d) 1:3 


The diagonals of a rectangle ABCD meet at 0. If 
ZBOC = 44°, then ZOAD is equal to: 


57. 


S8. 


59. 


60. 
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D C 
P о 
z 

Ж | 

А В 
(а) 90° (0) 60° 
(с) 100° (а) 68° 
РОКУ is a square. The ZSRP is equal to: 

S R 

P Q 
(a) 45? (b) 90? 
(c) 100? (d) 60° 


ABCD is a rhombus with ZABC = 56°, then ZACD 
18 equal to: 


A D 
б 
62° 
A5 Y 
B C 
(a) 90° (b) 60° 
(c) 56° (d) 62° 


ABCD is a parallelogram and X, Y are the mid-points 
of sides АВ and CD respectively. Then quadrilateral 
AXCY is a: 


D F C 








B 


(b) rhombus 
(d) rectangle 


(a) parallelogram 
(c) square 


X, Y are the mid-points of opposite sides 4B and 
DC of a parallelogram ABCD. AY and DX are joined 
intersecting in P; CX and BY are joined intersecting 
in Q. Then РХОҮ is a: 


D Y C 


х \ 
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61. 


62. 


63. 


64. 


(a) Rectangle 
(c) Parallelogram 


(b) Rhombus 

(d) Square 

P 18 the mid-point of side АВ to a parallelogram 
ABCD. A line through B parallel to PD meets DC 
at О and AD produced at R. Then BR 18 equal to: 











(а) ВО 
(c) 280 


1 
(b) — 
2 
(d) None of these 


ABCD is a trapezium in which АВ || CD. M and N 
are the mid-points of AD and respectively. If AB — 
12 cm an MN = 14 cm. Find CD. 


D C 
(а) 2 ст (0) 5 ст 
(с) 12 ст (4) 16 ст 


PQRS is a parallelogram. PX and QY are, respectively, 
the perpendicular form P and Q to SR and SR 
produced. The PX is equal to: 


P Q 








R Y 
(b) 20Y 
(d) XR 


(a) ОУ 
1 
(c) -Q 
2 
In a AABC, P, Q and R are the mid-points of sides 
BC, CA and AB respectively. If AC = 21 cm, BC = 


29 cm and АВ = 30 cm. The perimeter of the quad. 
АКРО 15: 


(а) 91 ст 
(c) 51 cm 


(b) 60 cm 
(d) 70 cm 


65. ABCD is a parallelogram. P is a point on AD such 


66. 


67. 


68. 


that AP = laD and О is a point on BC such that 
3 


СО = zBC. Then AQCP is a: 


(a) Parallelogram 
(c) Rectangle 


(b) Rhombus 

(d) Square 

Find the measure of each angle of a parallelogram, if 
one of its angles is 30° less than twice the smallest 


angle. 
D С 
Бо — 2x-30y 
Д\2х — 30° 


А В 


(а) 60°, 100°, 90°, 20° 
(b) 80°, 40°, 120°, 90? 
(с) 100°, 90°, 90°, 80° 
(4) 70°, 110°, 70°, 110° 
ABCD is а trapezium in which АВ || DC and AD = 
ВС. If P, О, R, S be respectively the mid-point of 
BA, BD and CD, CA. The PORS is a: 
D R C 


EIS 
2 
P 
(b) Rectangle 


(d) Square 


ABCD 18 a trapezium and P, Q are the mid-points 
of the diagonals AC and BD. Then РО is equal to: 





(a) Rhombus 
(c) Parallelogram 








1 р) 1 
(а) 5 (4B) (b) 5 (CD) 


1 


(c) - (AB — CD) (d) PB + СР) 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


ABCD is а parallelogram, E 18 the mid-point of АВ 
and CE bisects ZBCD. The ZDEC is: 








D C 
A | E | В 
(а) 60° (b) 90° 
(с) 100° (4) 120° 


The angles of а quadrilateral are respectively 100°, 
98? and 92?. The fourth angle is equal to: 

(a) 90? (b) 95? 

(c) 70? (d) 75? 

The measure of each angle of a regular hexagon 18: 
(a) 110? (b) 130? 

(c) 115? (d) 120? 


The interior angle of a regular polygon is 108?. The 
number of sides of the polygon is: 


(a) 6 (b) 7 
(c) 8 (d) 5 
The number of diagonals in a hexagon is: 
(a) 9 (b) 8 
(c) 10 (d) 7 


If the number of diagonals of a polygon is 27, then 
the number of sides is: 

(a) 10 (b) 9 

(c) 11 (d) 6 


One angle of a pentagon 18 140°. If the remaining 
angles are in the ratio 1:2:3:4. The size of the greatest 
angle is: 
(a) 150? 
(c) 160? 


(b) 1809 
(d) 1709 


The exterior angle of a regular polygon 18 x of its 


interior angle. The number of the sides of the polygon 
is: 

(a) 9 
(c) 10 


(b) 8 
(d) 12 


The ratio of the measure of an angle of a regular 
octagon to the measure of its exterior angle is: 

(a) 3:1 (b) 2:1 

(c) 1:3 (d) 1:2 


ABCDE is a regular pentagon. Diagonal AD divides 


ZCDE in to parts, then the ratio of ZADE is equal 
ZADC 


to: 


79. 


80. 


81. 


82. 


83. 


Plane Geometry 37.23 


(a) 3:1 (b) 1:4 

(c) 1:3 (d) 1:2 

The difference between an exterior angle of (n — 1) 
sided regular polygon and an exterior angle of (n — 2) 
sided regular polygon is 6°, then the value of n is: 
(a) 14 (b) 15 

(c) 13 (d) 12 

The radius of a circle is 13 cm and the length of 
one of its chords is 10 cm. What 18 the distance of 
the chord from the centre: 


(a) 10 cm (b) 15 cm 
(c) 12 cm (d) 9 cm 
In the given figure, ABCD is a cyclic quadrilateral 


whose side AB is a diameter of the circle through 
A, B and C. If ZADC = 130°, find ZCAB. 





C 
130? 
D$ 
| 
А 
(а) 409 (b) 50° 
(с) 309 (4) 1309 


In the given figure, О 18 the centre of the circle, Find 
ZCBD. 





(a) 140? 
(c) 40° 
In a ДАВС, ZB is a right angle, AC = 6 cm and D 
18 the mid-point of AC. Find the length of BD. 


(b) 509 
(d) 1309 


A 
D 
B C 
(a) 4 cm (b) 46 сш 
(c) 3 cm (d) 4.5 cm 
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84. 


85. 


86. 


87. 


88. 


A cyclic quadirateral whose opposite angles are 
equal, is a: 

(a) Parallelogram but not a rhombus 

(b) Rhombus 

(c) Rectangle 

(d) Square but not a rectangle 

In the given figure, ST is a diameter of the circle 
with centre О and РО is the tangent at a point R. 
If ZTRQ - 40, what 18 ZRTS: 








(a) 40? 
(c) 60° 
In the given figure, TP and ТО are tangents to the 
circle. If ZPAQ = 70°, what is ZPTQ? 
Р 
€ = 
Q 
(a) 30? (b) 45? 
(c) 60° (4) 40° 


In the given figure, РА and РВ are tangents from a 
point P to a circle such that РА = 8 cm and ZAPB 
= 60°. What is the length of the chord АВ? 





(a) 8 cm (b) 10 cm 
(c) 6 cm (d) 12 cm 
In the given figure, 7345 is a tangent to the circle at 
the point A. If ZOBA = 32°, what is the value of x: 








89. 


90. 


91. 


92. 


(a) 64? (b) 40? 

(c) 58? (d) 50° 

In the given figure, a circle touches all the four sides 
of quadrilateral ABCD whose sides АВ = 6 cm, BC 
— 7 cm and CD - 4 cm. Find AD. 


P B 
A 
S 
B Q 
R 
C 

(a) 5 cm (b) 4 cm 
(c) 3 cm (d) 2 cm 
AB and CD are two parallel chords of a circle such that 


АВ = 10 cm and CD = 24 cm. If the chords are on 
opposite sides of the centre and the distance between 
them is 17 cm, what is the radius of the circle: 

(a) 14 cm (b) 10 cm 

(c) 13 cm (d) 15 cm 


In the given figure, two circle with centres 4 and B 
of radii 5 cm and 3 cm touch each other internally. 
If the perpendicular bisector of segment АВ meets 
the bigger circle in P and О, find the length of РО. 


(a) 44/6 cm (b) /24 cm 
(c) 843 ст (d) 4/3 cm 


In the given figure О is the centre of the circle and 
РТ is a tangent at T. If PC = 3cm, РТ = 6 cm, 
calculate the radius of the circle. 





T 
бо, 
4 ЭР. 3 сш Р 
(а) 9 ст (0) 4.5 ст 
(с) 8 ст (4) 12 ст 


93. 


94. 


95. 


96. 


97. 


With the vertices of a ДАВС as centres, three circles 
are described, each touching the other two externally. 
If the sides of the A are 9 cm, 7 cm and 6 cm, find 
the radii of the circles: 


ШЕ 
(a) 4cm, 7cm and 3cm 
(b) 7cm, 5cm and 2cm 
(c) 5cm, 4cm and 3cm 
(d) 4cm, 5cm and 2cm 


In the given figure, ABCD is a quadrilateral in which 
20 = 90. A circle C(0, r) touches the sides АВ, BC, 
CD and DA at P, О, R, 5 respectively. If BC = 38 cm, 
CD = 25 cm and ВР = 27 cm, find the value of 7. 





D 

















(a) 14 cm 
(c) 10 cm 
In the given figure, АВС 18 an isosceles A in which 
AB = AC. A circle through B touches 4C at its mid- 
point D and intersects АВ at P. Then which of the 
following is correct: 


(b) 15 cm 
(d) 16 cm 


A 
Р 
р 
В C 
2.5 
(a) AP == AB (b) AP =— AB 
4 1 


ABC is a right angled A with BC = 6 cm and AB = 
8 cm. A circle with centre O is inscribed in AABC. 
The radius of the circle is: 

(a) 4 ст (b) 3 cm 

(c) 2 ст (d) 1 cm 


If all the sides of a parallelogram touch a circle, then 
the parallelogram 18 a: 


98. 


99. 


100. 


101. 


102. 
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(a) Rectangle 
(c) Square 


(b) Rhombus 
(d) None 


In the given figure, O is the centre of a circle. If 
ZAOD = 140? and ZCAB = 50°, what is ZEDB: 








(a) 70? (b) 40? 

(c) 60? (d) 50? 

PBA and PDC are two secants. AD is the diameter 
of the circle with centre at О. ZA = 40, ZP = 20°. 
Find the measure of ZDBC. 








(a) 30? (b) 45? 

(c) 50? (d) 40° 

In the given figure, O is the centre of the circle. 
Then Их + Ху is equal to: 

(a) 222 (b) = 

(с) 42 (d) None 

In a circle of radius 5 cm, АВ and AC are two equal 


chords such that АВ = AC = 6 cm. What is the length 
of the chord BC. 


(a) 9.6 cm (b) 11 cm 
(c) 12 cm (d) 9 cm 
In the given figure О is the centre of incircle for 


ДАВС. Find ZBOC if ZBAC = 40°. 








(a) 1009 
(c) 90° 


(b) 1209 
(d) 1109 
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103. If an equilateral triangle АВС be inscribed in a 


circle, then the tangents at their vertices will form 


104. The radius of the incircle of a A is 4 cm and the 


segments into which one side is divided by the point 





ОЕ. of contact are 6 cm and 8 cm, then the length of the 
shortest side of the A is: 
(a) scalene (b) equilateral (а) 12 ст (5) 15 ст 
(c) Isosceles (d) Right A (c) 13 cm (d) 14 cm 
ExERcIsE-2 


(Ва5Ер ом Memory) 





. The two sides of a right triangle containing the 
right angle measure 3cm and 4cm. The radius of 
the incircle of the triangle is: 

(a) 3.5 cm (b) 1.75 cm 

(c) 1 cm (d) 0.875 cm 


. If two diameters of a circle intersect each other at 


right angles, then the quadrilateral formed by joining 
here end points 1s a: 
(а) Rhombus 

(c) Square 


(b) Rectangle 

(d) Parallelogram 

. Of all the chords of a circle passing through a given 
point in 1t, the smallest is that which: 

(a) Is trisected at the point 

(b) Is bisected at the point 

(c) Passes through the centre 

(d) None of these 

. In a circular lawn, there is a 16 m long path in the 
form of a chord. If the path is 6 m away from the 
centre of the lawn, then find the radius of the circular 
lawn. 

(а) 16 m (b) 6 m 

(c) 10 m (d) 8 m 

. The number of tangents that can be drawn to two 
non-intersecting circles: 

(a) 4 (b) 3 

(c) 2 (d) 13 

. In a triangle ABC, the length of the sides АВ, AC 
and BC are 3, 5 and 6 cm respectively. If a point 
D on BC is drawn such that the line AD bisects the 
angle А internally, then what 18 the length of BD? 
(а) 2 ст (0) 2.25 ст 

(с) 2.5 ст (4) 3 ст 

. In a triangle ABC, ZA = x?, ZB = y? and ZC = (y 
+ 20). If 4x — y = 10, then the triangle is: 

(a) Right-angle (b) Obtuse-angled 

(c) Equilateral (d) None of these 


8. 


If the sides of a right triangle are x, x + 1 and x - 1, 
then the hypotenuse: 


(a) 5 
(c) 1 


(b) 4 
(d) 0 


. If one of the diagonals of a rhombus is equal to its 


side, then the diagonals of the rhombus are in the 
ratio: 
(a) N3:1 
(c) 3:1 


(b) V2:1 
(d) 2:1 


. If P and Q are the mid points of the sides CA and 


GB respectively of a triangle ABC, right-angled at 
C. Then the value of 4 (АО? + BP?) is equal to: 
(a) 4 BC? (b) 5 AB? 

(c) 2 AC? (d)2 BC? 


. In a quadrilateral ABCD, ZB = 90? and AD? = AB? 


+ ВС? + CD’, then ZACD is equal to: 


(a) 90? (b) 60? 
(c) 30? (d) None of these 


. ABCD is a square, F is mid point of AB and E is 


a point on ВС such that BE is one-third of BC. If 
area of ЛЕВЕ = 108 m°, then the length of AC is: 
(a) 63 m (b) 3642. m 

(с) 6342. m (d) 7222 m 


. We have an angle of 27. How big it will look 


through a glass that magnifies things three times? 


(a) 27 x4 (b) 2 x3 


(c) 25 x2 (d) None of these 


. Two circles with radii “а” and ‘b’ respectively touch 


each other externally. Let ‘с’ be the radius of a circle 


15. 


16. 


17. 


18. 


that touches these two circle as well аз a common 
tagent to the two circles. Then: 


1 1 


Ре Р? 
Ма 4b 4c 
1 1 


1 
+— = 


1 
Е 
(с) (d) None of these 


Two Circles of Чай radius touch each other and each 
of them touches internally a circle of radius two, 
as shown in the following figure. The radius of the 
circle which thouches all the three circles: 


(a) 


(a) 5 


2 
(c) 2 
ABCD is a parallelogram P, О, R and 5 are points 
on sides AB, BC, CD and DA respectively such that 
AP = DR. If the area of the parallelogram ABCD is 
16 cm?, then the area of the quadrilateral PORS is: 


3 
i 


(d) None of these 











D R C 
Q 
S 
A P B 
(a) 6 cm? (b) 6.4 cm? 
(c) 4 en? (d) 8 cm? 


Let ABC be an acute-angled triangle and CD be the 
altitude through C. If AB = 8 and CD = 6, then the 
distance between the mid-points of АД and ВС is: 
(a) 36 (b) 25 

(c) 27 (d) 5 

In the accompanying figure, AB 1s one of the diameters 
of the circle and OC 18 perpendicular to it through 
the centre O. If AC is 7N2 cm, then what is the area 
of the circle in cm?? 


C 
ПАВ" 
(а) 24.5 (5) 49 
(с) 98 (4) 154 


19. 


20. 


21. 


22. 


23. 


24. 


25, 
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The circumcentre of a triangle 1s always the point 
of intersection of the: 
(a) Medians 
(b) Bisectors 
(c) Perpendiculars 
(d) Perpendiculars dropped from the, vertices on the 
opposite side of the triangle 
In the following figure, If BC = 8 cm, АВ = 6 cm, 
AC 9 cm, then DC is equal to: 

A 





40°\40° 
В р C 
(a) 7 cm (b) 4.8 cm 
(c) 7.2 cm (d) 4.5cm 


If, in the following figure, PA = 8 cm, PD = 4 cm, 
CD equal to 3 cm, then AB is: 





A 
B 
C D P 
(a) 3.0 cm (b) 3.5 cm 
(c) 4.0 cm (d) 4.5 cm 


The number of tangents that can be drawn to two 
non-intersecting circle is: 

(a) 4 (b) 3 

(c) 2 (d) 1 


With the vertices of a AABC as centers, three 
circles are described each touching the other two 
externally. If the sides of the triangle are 4, 6 and 
8 cm respectively, then the sum of the radii of the 
three circles equals: 


(a) 10 (b) 14 
(c) 12 (d) 9 
If 6440 soldiers were asked to stand in rows to from a 


perfect square, it was found that 40 soldiers were left 
out. What was the number of soldiers in each row? 
(a) 40 (b) 80 

(c) 64 (d) 60 


The perimeters of two similar triangles ABC and 
POR and 36 cm and 24 cm respectively. If PO = 
10 cm, the length of AB is: 

(a) 16 cm (b) 12 cm 

(c) 14 ст (d) 15 cm 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


If an angle is its own complementary angle, then its 
measure is: 
(a) 30 
(c) 60 


(b) 45 
(d) 90 


The sum of the interior angles of a polygon 18 1620°. 
The number of sides of the polygon are 

(a) 9 (b) 11 

(c) 15 (d) 12 


How many sides a regular polygon has with its 
interior angle eight times its exterior angle? 

(a) 16 (b) 24 

(c) 18 (d) 20 


The intercepts made by three parallel lines on a 
transverse line (/,) are in the ratio 1:1. A second 
transverse line (/,) making an angle of 30° with (/,) 
is drawn. The corresponding intercepts on (/,) are in 
the ratio: 
(a) 1:1 

(c) 1:2 


(b) 2:1 
(d) 1:3 


The ratio of the sides of two regular polygons is 
1:2 and of their interior angles, 3:4. The number of 
sides in each polygon is: 


(a) 5, 10 (b) 10, 5 
(c) 6, 8 (d) 9, 12 


The degree measure of each of the three angles of a 
triangle is an integer. Which of the following could 
NOT be the ratio of their measures? 


(a) 2:3:4 (b) 3:4:5 
(c) 5:6:7 (d) 6:7:8 


Three lines are drawn in a plane. Which of the 
following could NOT be the total number of points 
of intersection? 

(a) 0 

(b) 1 

(c) 2 

(d) All of the above could be the total number of 

points of intersection 


In the figure given below, what is the value of w? 


90°. 
C] 


(b) 110 
(d) 130 


(a) 100 
(c) 120 


Note: 


34. 


The diagram is not drawn to scale. 


In the figure below, what is the ratio of the area of 
the triangle STR to the area of the rectangle PORS? 


P T Q 














(a) 1:4 
(c) 1:2 


(b) 1:3 
(d) 2:1 


Note: 


35. 


The diagram is not drawn to scale. 


In the figure above, if s < 50° < t, then: 








(a) t « 80 
(с) 50 <t< 80 


(b) s t < 130 
(d) t > 80 


Note: 


36. 


37. 


The diagram is not drawn to scale 


The radius of the circumcircle of an equilateral 
triangle of side 12 cm 15: 


(a) (3) 8 (b) 442 
(c) 445 


(e) None of above 


(d) 4 


In the diagram below, ABCD is a rectangle. The 
area of isosceles right triangle BCE is 14, and DE 
— 3EC. What is the area of ABCD? 














A B 
D EIE 
(a) 112 (b) 56 
(c) 84 (d) 3428 


38. 


39. 


40. 


41. 


42. 


It is given that d? = 70°, b? = 120°. Then: 


F G 
A 
d? 
c b? 
D B C E 


(a) c? = 130? 

(b) a? = 110? 

(c) Both (a) and (b) are correct 
(d) Both (a) and (b) are wrong 
In the quadrilateral ABCD: 





АВ + BC + CD «DA is 
A B 
D C 
(a) Greater than 28D 
(b) Less than 2BD 


(c) Equal to 2BD 
(d) None of these 





It is given that AB L ВС. Which one of the following 


18 true? 
Рх. A 
x 
С 
В 
y 


(b) x y 2 270? 
(d) Cannot be said 


(a) x + y = 180° 
(c) x + y = 300° 


ABC is a triangle. It is given that a + c > 90°, then 


b is: 
EN 
B C 


(b) Less than 90° 
(d) Cannot be said 


(a) Greater than 90° 
(d) Equal to 90° 


Which of the following are possible measure for the 
angles of a parallelogram? 

(a) 90, 90, 90, 90 

(b) 40, 70, 50, 150 

(c) 50, 130, 50, 130 
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(1) (a) only 
(3) (c) only 


(2) (b) only 
(4) (b) and (c) only 


. Find the distance of aperpendicular from the centre 


of a circle to the chord if the diameter of the circle 
18 30 cm and its chord is 24cm. 

(a) 6 cm (b) 7 ст 

(c) 9 cm (d) 10 cm 


. The medians AD, BE and CF of a triangle ABC 


intersect in G. Which of the following is true for 
any AABC? 

(a) GB + GC = 2GA 

(b) GB + GC < GA 

(c) GB +GC > GA 

(d) GB + GC = GA 

(e) None of these 


. Find the sum of the degree measure of the internal 


angles in the polygon shown below. 


(a) 600° (b) 720? 
(c) 900° (4) 10809 
(е) 7509 


. А semi-circle is drawn with АВ as its diameter. From 


C, a point on AB, a line perpendicular to AB is draw 
meeting the circumference of the semi-circle at D. 
Given that AC = 2 cm and CD = 6 cm the area of 
the semicircle (in cm?) will be: 


(a) 32z cm? (b) 507 cm? 
(c) 40.57 cm? (d) 81z cm? 
(e) undeterminable 


. An equilateral triangle BPC is drawn inside a square 


ABCD. What is the value of the angle APD in 
degrees: 


(a) 75 (b) 90 
(c) 12 (d) 135 
(e) 150 


. The angles of a quadrilateral are in the ratio of 2:4:7:5. 


The smallest angle of the quadrilateral is equal to the 
smallest angle of a triangle. One of the angles of the 
triangle is twice the smallest angle of the triangle. 
What is the second largest angle of the triangle? 


(a) 80? (b) 60? 
(c) 120? (d) Cannot be determined 


[CBI (PO), 2010] 


37.30 Chapter 37 


49. 


50. 


51. 


52. 


53. 


54. 


Angle ‘A’ of the quadrilateral ABCD is 26? less than 
angle B. Angle B is twice angle C and angle C is 10° 
more than the angle D. What would be the measure 


of angle ‘A’? 
(a) 104° (b) 126° 
(c) 56° (d) 106° 


[Corporation Bank PO, 2009] 


The ratio between the angles of a quadrilateral 
is 3:4:6:5. Two-thirds the largest angle of the 
quadrilateral is equal to the smaller angle of a 
parallelogram? What is the value of adjacent angle 
of the parallelogram? 
(a) 120° 

(c) 100° 


(b) 110° 
(d) 130° 
[OBC PO, 2010] 


The ratio between the adjacent angles of a 
parallelogram are 2:3. The smallest angle of a 
quadrilateral is equal to the half of the smallest angle 
of a parallelogram. The highest angle of a quadrilateral 
is 4 times greater than its smallest angle. What is the 
sum of the highest angle of a quadrilateral and the 
smallest angles of a parallelogram? 
(a) 252° (b) 226° 
(c) 144° (d) 180° 

[Union Bank of India PO, 2011] 


One of the angles of a triangle is two-thirds angle of 
sum of adjacent angles of parallelogram. Remaining 
angles of the triangle are in ratio 5:7 respectively. What 
is the value of second largest angle of the triangle? 
(a) 25° 
(b) 40° 
(c) 35° 
(d) Cannot be determined 

[Corporation Bank PO, 2011] 


Smallest angle of a triangle is equal to two-thirds the 
smallest angle of a quadrilateral. The ratio between 
the angles of the quadrilateral is 3:4:5:6. Largest angle 
of the triangle is twice its smallest angle. What is 
the sum of second largest angle of the triangle and 
largest angle of the quadrilateral? 
(a) 160° (b) 180° 
(c) 190° (d) 170° 

[Bank of Baroda PO Examination, 2011] 


The largest and the second largest angles of a triangle 
are in the ratio of 3:2, respectively. The smallest 
angle is 20% of the sum of the largest and the second 
largest angles. What is the sum of the smallest and 
the second largest angles? 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


(a) 80° 
(c) 100° 


(b) 60° 

(d) 90° 
[Bank of Baroda PO, 2010] 
a and b are two sides adjacent to the right angle 
of a right-angle triangle and p is the perpendicular 
drawn to the hypotenuse from the opposite vertex. 
Then p? is equal to: 


1 1 
(a) a? +b’ (b) PORE 
ab 
с) — — d) 2 o2 
о 27 (d) 2-6 


188С, 2014] 


Two chords of lengths a metres and b metres 
subtend angles 60?and 90? at the centre of the circle, 
respectively. Which of the following is true? 


(a) b — 42a (b) а--/2Ь 
(c) a = 2b (c) b = 2a 
[SSC, 2014] 


1 | 
ша А ABC, 2А-248-2С =140°, then ZB is: 


(a) 50? (b) 80? 
(c) 40? (d) 60? 

[SSC, 2014] 
The radius of a circle is 6 cm. The distance of a 


point lying outside the circle from the centre is 10 
ст. The length of the tangent drawn from the outside 
point to the circle 15: 


(a) 5 cm (b) 6 cm 
(c) 7 cm (d) 8 cm 

[SSC, 2014] 
If ABCD is a cyclic quadrilateral in which 
ZA =4x°, ZB =7x°, ZC =5у°, ZD = у°, thenx:yis: 
(a) 3:4 (b) 4:3 
(c) 5:4 (d) 4:5 

[SSC, 2014] 
G is the centroid of the equilateral AABC. If AB = 


10 cm, then length of AG is: 


(a) 533 п (b) 10V3 om 
3 3 
(c) 543 cm (d) 104/3 cm 


[SSC, 2014] 


Two chords AB and CD of a circle with centre 
О, intersect each other at P. If ХАОР =100° and 
ZBOC = 70°, then the value of ZAPC is 
(a) 80? (b) 75? 
(c) 85? (d) 95? 

[SSC, 2014] 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


ABCD is a cyclic quadrilateral and AD 18 a diameter. 
If ZDAC = 55°, then value of ZABC is: 
(a) 55? (b) 35? 
(c) 145? (d) 125? 

[SSC, 2014] 
In AABC a straight line parallel to BC intersects AB 
and AC at D and E, respectively. If AB = 2AD, then 
DE:BC is: 
(a) 2:3 
(c) 1:2 


(b) 2:1 
(d) 1:3 

[SSC, 2014] 
ABC is an isosceles triangle such that АВ = AC and 
AD is the median to the base BC with. ZABC = 35°. 
Then ZBAD is: 
(a) 35? 
(c) 70? 


(b) 55? 
(d) 110? 
[SSC, 2014] 

A man goes 24 m due west and then 10 m due north. 
Now, the distance of him from the starting point is: 
(а) 17 m (b) 26 m 
(c) 28 m (d) 34 m 

[SSC, 2014] 
ZA, ZB, ZC are three angles of a triangle. If ZA — ZB 
= 15°, ZB — ZC = 30°, then ZA, ZB and ZC are: 
(а) 80°, 60°, 40? (0) 70°, 50°, 60° 
(с) 80°, 65°, 35° (4) 80°, 55°, 45° 

[SSC, 2013] 
If ABC 18 an equilateral triangle and D 1s a point on 
ВС such that AD.LBC, then: 
(а) AB:BD = 1:1 (b) AB:BD = 1:2 
(c) AB:BD = 2:1 (d) AB:BD = 3:2 

[SSC, 2013] 
ДАВС is an isosceles triangle and АВ = AC = 2a 
units, BC-aunits. Draw AD LBC and find the 
length of AD. 





15 : 

(а) 415a units (b) \ > 4 units 
| 1 . 

(c) 17a units (d) \ $5 units 


[SSC, 2013] 
All sides of a quadrilateral ABCD touch a circle. If 
АВ = 6 ст, BC = 7.5 em, CD = 3 ст, then DA is: 
(a) 3.5 cm (b) 4.5 cm 
(c) 2.5 ст (d) 1.5 cm 

[SSC, 2013] 


In a right-angled triangle, the product of two sides 
is equal to half of the square of the third side, i.e., 
hypotenuse. One of the acute angles must be: 


71. 


72. 


73. 


74. 


75. 


76. 
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(a) 60° 
(c) 45° 


(b) 30° 
(d) 15? 

[SSC, 2013] 
If two concentric circles are of radii 5 сш and 3 
cm, then the length of the chord of the larger circle 
which touches the smaller circle is: 
(a) 6 cm (b) 7 ст 
(c) 10 cm (d) 8 cm 

[SSC, 2013] 

Inside a square ABCD, ABEC is an equilateral triangle. 
If CE and BD intersect at О, then ZBOC 1$ equal to: 


(a) 60? (b) 75? 
(c) 90? (d) 120° 

[SSC, 2013] 
A point D is taken from the side BC of a right-angled 


triangle ABC, where AB 18 hypotenuse. Then: 
(а) АВ? +CD? = ВС? + AD? 
(b) CD? + BD? =24р? 
(c) AB? + AC? 2 24D? 
(d) дв? = AD? + Вр? 

[SSC, 2013] 
Let C be a point on a straight line АВ. Circles are 
drawn with diameters AC and AB. Let P be any point 
on the circumference of the circle with diameter AB. 
If AP meets the other circle at Q, then: 
(a) ОС || PB 
(b) QC is never parallel to PB 


1 
(c) OC = РВ 


(d) QC || PB and QC = РВ 


[SSC, 2013] 
An isosceles triangle ABC is right-angled at B. D is 
a point inside the triangle ABC. P and Q are the feet 
of the perpendiculars drawn from D on the sides AB 
and AC, respectively of ДАВС. If AP -а cm, AQ = 
b cm and (ВАД = 15°, then find sin 75°. 


2b a 
(a) -= (b) — 
Ba 2b 
(c) “За а 
2b 436 
[SSC, 2013] 
Each interior angle of a regular octagon in radians is: 
37, 
(a) 2 b) — 
4 4 
27 1 
(c) — (d) =x 
3 3 


[SSC, 2013] 
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TT. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


D and E are two points on the sides AC and BC, 
respectively of ДАВС such that DE = 18 cm, CE = 
5 cm and ZDEC = 90°. If tan (ZABC) = 3.6, then 
find AC:CD. 
(a) BC:2CE 
(c) 2CD:CE 


(b) 2CE:BC 
(d) CE:2BC 

[SSC, 2013] 
D is a point on the side BC of a triangle ABC such 
that AD.LBC. E 18 a point on AD for which AE:ED 
= 5:1. If ZBAD = 30? and tan (ZACB) = 6 tan 
(ZDBE), then find ZACB. 
(a) 30? (b) 45? 
(c) 60° (d) 15? 

[SSC, 2013] 

If the internal bisectors of ZABC and ZACB of 
ДАВС meet at О and also ZBAC = 80°, then ZBOC 


18 equal to: 
(a) 50? (b) 160? 
(c) 40? (d) 130? 


[SSC Assistant Grade III, 2013] 


O is the incenter of A4BC. If ZBOC - 1162, then 
ZBAC 15: 
(a) 42? 
(c) 58? 


(b) 62? 

(d) 52? 
[SSC Assistant Grade III, 2013] 
Inside a triangle ABC, a straight line parallel to 
BC intersects AB and AC at the points P and Q, 
respectively. If AB = 3PB, then РО:ВС is: 
(a) 1:3 (b) 3:4 
(c) 1:2 (d) 2:3 
[SSC Assistant Grade III, 2013] 


О is the circumcentre of ДАВС. If ZBAC = 85°, 
ZBCA = 75°, then ZOAC is equal to: 
(a) 70? (b) 60? 
(c) 80? (d) 100° 

[SSC Assistant Grade III, 2012] 
The distance between the centres of the two circles 
with radii 4 cm and 9 cm is 13 cm. The length of 
the direct common tangent (between two points of 
contact) 1s: 


(a) 13 cm (b) 4/153 cm 
(c) 12 ст (d) 18 cm 


[SSC Assistant Grade III, 2012] 


The external bisector of ZABC of AABC intersects 
the straight line through A and parallel to ВС at the 
point D. If ZABC = 50°, then measure of ZADB is: 
(a) 65? (b) 55? 
(c) 40? (d) 20? 

[SSC Assistant Grade III, 2012] 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


AB is а diameter of a circle with centre at О. DC 
18 a chord of it such that DC || AB. If ZBAC = 20°, 
then ZADC 1$ equal to: 
(a) 120? (b) 110? 
(c) 115? (d) 100? 

[SSC Assistant Grade III, 2012] 


The tangents drawn at P and Q on the circumference 
of a circle intersect at A. If ZPAQ = 68°, then the 
measure of the ХАРО is: 
(a) 56? (b) 68° 
(c) 28? (d) 34? 

[SSC Assistant Grade III, 2012] 


If the incentre of an equilateral triangle lies inside 
the triangle and its radius 1s 3 cm, then the side of 
the equilateral triangle is: 


(а) 945 cm (b) 64/3 cm 


(c) 343 cm (d) 6 cm 

[SSC, 2012] 
Suppose ДАВС be a right-angled triangle where ХА 
= 90? and ADL BC. If Area (ДАВС) = 40 cm”, Area 
(AACD) - 10 cm? and AC - 9 cm, then the length 
of BC is: 
(a) 12 cm 
(c) 4 cm 


(b) 18 cm 
(d) 6 cm 

[SSC, 2012] 
Two circles touch each other externally at P. AB is a 
direct common tangent to the two circles, 4 and B are 
points of contact and ZPAB -- 35?. Then ZABP is: 
(a) 35? (b) 55? 
(c) 65? (d) 75? 

[SSC, 2012] 

The length of the common chord of two intersecting 
circles is 24 cm. If the diameters of the circles are 
30 cm and 26 cm, then the distance between the 
centres in cm is: 


(a) 13 (b) 14 
(c) 15 (d) 16 

[SSC, 2012] 
In ААВС, D and E are points on AB and АС 


respectively such the DE || BC and DE divides the 
AABC into two parts of equal areas. Then ratio 
AD:BD is: 


(a) 1:1 (b) 1:32 -1 
(©) 1:2 (d) 1:42 +1 

[SSC, 2012] 
X and Y are centres of circles of radii 9 cm and 2 


cm respectively, XY — 17 cm. 2 18 the centre of a 
circle of radius r cm which touches the above circles 
externally. Given that ZXZY = 90°, the value of r is: 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


(а) 13 сш 
(с) 9 ст 


(b) 6 cm 
(d) 8 cm 
[SSC, 2012] 
I 1s the incentre of a triangle ABC. If ZABC -- 65? 
and ZACB = 55°, then the value of ZBIC 18: 
(a) 130? (b) 120? 
(c) 140? (d) 110° 
[SSC, 2012] 
If the radii of two circles be 6 cm and 3 cm and the 
length of the transverse common tangent be 8 cm, 
then the distance between the two centres 1s: 


(a) 4145 сш (5) 4140 ст 
(с) 4150 ст (4) 188 ст 


[SSC, 2012] 
The ratio between the numbers of sides of two regular 
polygons is 1:2 and the ratio between their interior 
angles is 2:3. The number of sides of these polygons 
Is respectively: 
(a) 6 
(c) 4 


(b) 8 
(d) 5 

[SSC, 2012] 
The angles of a triangle are in Arithmetic Progression. 
The ratio of the least angle in degrees to the number 
of radians in the greatest angle is 60:2 .The angles 
in degrees are: 
(а) 30°, 60°, 90? 
(с) 40°, 50°, 90° 


(0) 35°, 55°, 90° 
(4) 40°, 55°, 85° 

[SSC, 2012] 
А, В, C are three points on a circle. The tangent at 
A meets BC produced at T, ZBTA = 40°, ZCAT = 
44°. The angle subtended by BC at the centre of the 
circle 18: 
(a) 84? 
(c) 96° 


(b) 92? 
(4) 1049 

[SSC, 2011] 
If the length of a chord of a circle at a distance of 
12 cm from the centre is 10 cm, then the diameter 
of the circle is: 
(a) 13 cm 
(c) 26 cm 


(b) 15 cm 
(d) 30 cm 
[SSC, 2011] 


In AABC, P and Q are the middle points of the sides 
AB and AC respectively. R is a point on the segment 
РО such that PR:RQ = 1:2. If PR = 2 cm, then BC = 


(a) 4 cm (b) 2 ст 
(c) 12 cm (d) 6 cm 

[SSC, 2011] 
If O is the circumcentre of A4BC andZOBC - 35?, 


then the ZBAC is equal to: 


101. 


102. 


103. 


104. 


105. 


106. 
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(a) 55? (b) 110? 
(c) 70? (d) 35? 

[SSC, 2011] 
If I is the incentre of ДАВС and ZBIC = 135°, then 


AABC is: 
(a) acute angled 
(c) right angled 


(b) equilateral 
(d) obtuse angled 

[SSC, 2011] 
What 1s the length of the radius of the circum-circle 
of the equilateral triangle, the length of whose side 


18 643 cm? 


(a) 645 cm (b) 6 cm 
(c) 5.4 cm (d) 34/6 cm 

[SSC, 2010] 
The ratio of the adjacent angles of a parallelogram 


18 7:8. Also, the ratio of the angles of quadrilateral 
Is 5:6:7:12. What 18 the sum of the smaller angle of 
the parallelogram and the second largest angle of the 
quadrilateral? 

(a) 168? 

(c) 156? 

(e) None of these 


(b) 228° 
(d) 2249 


[IOB PO, 2011] 
One of the angles of a triangle 1s two-thirds of 
the sum of the adjacent angles of parallelogram. 
Remaining angles of the triangle are in the ratio 
5:7. What 1s the value of the second largest angle 
of the triangle? 
(a) 25? 
(c) 35? 
(e) None of these 


(b) 40° 
(d) Cannot be determined 


[Corporation Bank PO, 2011] 
Angle ‘A’ of a quadrilateral ABCD is 26? less than 
angle B. Angle B is twice angle C and angle C is 
10? more than angle D. What would be the measure 
of angle A? 


(a) 104? (b) 126? 
(c) 56? (d) 132? 
(e) 106? 
[Corporation Bank PO, 2009] 
1 
A number when subtracted by — of itself gives the 


same value as the sum of all the angles of a triangle. 
What is the number? 


(a) 224 (b) 210 
(c) 140 (d) 350 
(e) 187 


[Corporation Bank PO, 2009] 
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EXPLANATORY ANSWERS 


Exercise-I 


- 


. (c) Let the measured of the required angle be x degree. 
Then, its supplement = 180 — x 


ХАОС = 24О0ОС 
Since ray ОС stands on line AB, .., 
ХАОС + 2ВОС = 180° = 2ZQOC + 2 2РОС = 180° 


LE. 
Now, angle = - (its supplement) 


1 
x-—(180-x 
5 ) 


3x +x = 180° => х= 45°. 


. (b) complement of 30?20' = 90? — (30°20') = 90° — (30° 


+ 20) 
= (89° 
= 59° + 60 —20' [> 
= 59° + 40' = 59940, 





30°) + (1° — 20’) 
19 - 60°'] 


. (a) Since ОР bisects ZBOC, 


ZBOC - 2ZPOC 
Again, OQ bisects ХАОС, .., 


= 2ZQ00C + {РОС = 180° 

= «ООС + ZPOC = 90? 

= “РОО = 90°. 

The above sum can also be restated as follows; The angle 
between the bisectors of a linear pair of angles is a right 
angle. 


. (d) Through O, draw a line / parallel to both AB and 


CD. Then 

ИТ = 45° (alt. 25) 

and Z2 = 30? (alt. ZS) 

. ZBOC = Z1 + Z2 = 45° + 30° = 75? 
So, X = 360? — (ВОС = 360? — 75° = 285? 





Hence X = 285°. 


5. (а) АВ | CD and t transversal intersects them at E and 


F 


ZBEF + ZEFD = 180° (co-interior angles) 


> 5 BEF +- ZEFD = 180° 


=> ZBEF + AEFD = 90° 
In ZEFG 
EFG + ZFEG + ZEGF = 180° 
ZEGF + 90° = 180° 
ZEGF = 90°. 
The above result can be restated as: 





If two parallel lines are cut by a transversal, then the 
bisectors of the interior angles on the same side of the 
transversal intersect each other at right angles. 


. (а) 
ZDCK = ZFDG = 55? (corr. Zs) 
ZACE = ZDCK = 55? (vert. opp. Zs) 
So, ZAEC = 180? — (40° + 55°) = 85? 
ZHAB - ZAEC - 85? (corr. Zs) 
Hence, x = 85°. 
. (a) Let, the measure of the required angled be x?. 


Then, measure of its complement = (90 — 
of its supplement = (180 — x)? 


x)? measure 














6(90° — x) = 2(180° — x) -12° 
= 540° — бх = 360° — 2x – 12° 
> 4y=192° = x = 48°. 


. (b) ZAGH = ZDHG (alt. int. angles) 


5 AGH = 5 DIG => ZHGM = ZGHL 








E 
A B 
4—• бо.» 
сМ 2-3 
Н 
Е 


Thus, lines GM and HL are intersected by а transversal 
GH at G and H respectively such that pair of alternate 
angles are equal, i.e., ZHGM - ZGHL 


GM || HL 
Similarly, GL || HM 
So, GMHL is a [ЁЗ 
Since AB || CD e EF is a transversal 
ZBGH + ZDHG = 180? [co-interior angles] 


ия 5 DIG = 90° 


= ZLGH + ZLHG = 90? 
But ZLGH + ZLHG + ХСН = 180? 





10. 


п. 


12. 


13. 


14. 
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90° + ZGLH = 180° = ХСН = 90? 
Thus, in m GMHL, we have ZGLH = 90? 
Hence, GMHL is a rectangle. 


. (a) CD || AB (Given) 








« + £ + » 
С 55° р 
Q a 
| А 38? | 
* 4 5 P B 4 


Produce КО to meet AB in S 
ZCRS = ZPSR (at. int. Zs) 
But ZCRS = 55? 
ZPSR = 55? 
Now in QSP 
ZQSP + ZQPS + ZPQS = 180? 
55? + 38°  ZSQP = 180? 
ZSQP = 180° - 93° = 87? 
But angle a and ZPQS are linear 
Za = 180° – 87? 
Za = 93? 
(c) Let, the angle bex => 





Its complement = 90? — x 
According to the question 

(90 —х) =х-+ 60° => х = 15° 

(b) ZDAC = ZB + ZC 

(Exterior angle prop. of a Л) 





130° = 2x + 3x 
5x = 130° 
x = 26° 


ZB = 52°; ZC = 78°. 
(d Z2B=ZC = АВ=ВС 
ZCAD = 30° 
ZCAD > ZCDA => CD>AC 
(In a A, greater angle has longer side opposite to it) 
ZBAC = 180? – 110° = 70° > ZABC 
= BC> AB and BC > АС 
BC > CA and CA < CD 
(c) Let, 224 + ЗАВ = 62C = К 














A E B К, С К 
2 3 6 
But ZA + ZB + ZC = 180? 
‚К k k 
.—+—+- =180° 
2 3 6 
К = 180? 
Непсе, ZA = B® — 99°. 


(b) Since A, B and C are the angles of a A, 
A+B + С = 180° 

Now А – В = 15°; В – С = 30°; В = С + 30° 
ZA = В + 15° = С + 30° + 15° = С + 45? 
А+В+С = (С + 45°) + (С + 30°) + C 
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15. 


16. 


17. 


18. 


3C = 180? — 75? = 105? 
C235? 
ZA = 35? + 45? = 80°. 


(b) (ВОС = 90° + 5 44 


А 


В С 
ZBOC = 90° + (70°) = 90° 4 35* 
ZBOC = 125°. 
(d) ZBOC =90° - А 
A 


B С 
р Е 


О 
ZBOC = 90° — 540) 


- 90? – 20° 
ZBOC - 70°. 


(a) ZMAN = (в -ZC) 


ZMAN = 5 (65° —30°) 


= К х35° 
2 
ZMAN =17.5°. 
А 


65° 30° 
M N 

(c) In AACE 

ZA + ZC + ZE = 180° 

D 


B 





A 
Similarly in ADFB 
ZD + ZF + ZB = 180? 
(ZA + ZC + ZE) + (ZA + ZC + ZE) = 360°. 





19. 


20. 


21. 


22. 


23. 


24, 


: АВ А 
(a) Since DE || ВС, ~. EUM i 
AD AE 
9 
17 АЕ 


ог, AE = 2 =2.25 cm. 


(a) Since, the diagonals of a trapezium divide each other 
proportionally 


AO _ BO 

OC OD 
3х-19 x-3 

x-5 3 
3(3x -19) = (x - 3(x — 5) 
9x 57 = x! -8x +15 
x!-17x4 7220 
=> x=8orx=9. 








ууу 


(b) Since Z1 2 Z2 
AB BD 
АС Ср 
But BD = CD (given) 
АВ _ 
TA 
A 


1 


B D C 
AB = AC -. the given A is isosceles 
(с) РК = ЧРМ? + МЕ? = 436464 =10 cm 
РО = JOR — PR? = 262 -10° 224 cm 
ar(APOR) = 1 x 10 x 12 = 120 ст2. 
(c) Solution Let ABC and DEF be the two similar As 


having area 81 cm? and 144 cm? respectively: Let BC 
= 27 cm 


Then since ДАВС ~ ADEF 








ar(AABC) _ ВС? 
ar(ADEF) ЕЕ? 





(area Theorem) 








81 _ (27) 9: 27 
144 x? 12 x 
x = 36 cm. 


(a) In AsADE and ААВС 

ZA = ZA [common] 

ZADE = ZACB = x°(Given) 
AADE - ААСВ (АА Similarly) 


25. 


26. 


27. 


28. 


AD АЕ 

АС AB 

(corresponding sides of — As are proportional) 
LOMA 

13 AB 

АВ = 2 -19.5 сш 

Hence BD = АВ — AD = 19.5 – 6 = 13.5 cm. 
(a) In ДАВС, AD is the bisector of ZA 


АВ BD 








—— = — (Internal bisector prop. 
AC CD ( prop) 
30 
22 es DC =3.9 cm 
52 DC 


But BC = BD + CD = 3 cm + 3.9 cm = 6.9 cm. 








(d АС= ҮРС? - АБ? = 415° –9? 
= A144 =12 cm 





CB = ACE! - ВЕ? = 415° -12? 

ке 481 -0m 

Width of the street (АС + ВС) = АВ = 12 +9 = 21 m. 

Clearly DE || BC (by converse of ВРТ) 

AADE - ABC (ZA = ZA and ZADE = ZD) 

ar(AADE) _ AD? 

ar(AABC) АВ? 

AD? 1 

бару 4 

(c) In AACB and PCO 
A 





31. 


(b 


ху 








(Area Theorem) 


(: АВ=2АБ) 








40 ш 
ZC = ZC (common) 
ZABC = ZPQC (each 90°) 
AACB ~ APC (AA Similarity) 


AB ВС 
POX oC: 

h _ 4000 

2 8 


h=60 m. 


29. 


Р 32. 
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(a) Since AD LANE 
DB EC 3 
DE || BC (by converse of BPT) 
AADE - AABC (АА similarity) 
AD DE 
AB BC 
8 DE 
20 BC 
2 DE 
5 ВС 


BC 5 
DE 2 








. (0) Lat AB = BC = AC =a 


AB? = AD? + BD? (Pythagoras Theorem) 
2 

а? cap. 
4 


A 











B D C 





41 = Z3 [Each 90°] 
Also Z5 = Z6 

AADB — ACDA [AA Similarity] 
ВЕ 08 АР? = Врх Ср. 
Ср Ар 


(b) Since diagonals of ||gm bisect each other, г. M will 
be the mid-point of each of the diagonal AC and BD 


In AABC AB? + BC? = 2(AM? + МВ?) 

Theorem] 
In AADC AD? + СР? = 2(AM? + DM?) 
= 2(АМ? + МВ?) |: DM = BM] 
Adding AB? + ВС? + CD? + DA? 
= 4АМ? + 4MB? 
= (2АМУ + (2MB)* = AC? + ВР?. 

р C 


Lum 
Pium 


[Appolonius 
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33. 


34. 


35. 


36. 





















































(c) Since ZABD = ZCDB = ZPQB = 90? 
A C 
P 
x M 
2 
H 
B Q D 
AB || РО || CD = АВОР ~ ABDC (АА simlarity) 
BO ОР Gas 
BD DC 
Also ADQP ~ ADBA (AA similarity) 
DO Ur ..-(2) 
BD ВА 
. BD 1 1 
Adding (1) and (2), =ОР + 
e 0) ^ Bp orc zi 
1 1 1 1 1 1 
= =— + > -=-+-. 
РО BA CD Z- Y 
(a) 
ar(AABC) _ АМ? 
ar(ADEF) DN? 
121 _ AM? 
81 DN? 
.AM 11 
"DN 9 
A 
D 
B M CE N F 
(d) AADE - ДАВС (AA Similarity) 


ar(AADE) DE! 9 
ar(AABC) BC 25 
Let ar(AADE) = 9x sq units. Then, аг(ААВС) = 25x sq. 
units 
Now ar(trap. BCED) = ar(AABC) — ar(AADE) = 16x sq. 
units 





(area Them.) 


ar(AADE) _ 9x 9 
ar(trap BCED) 6x 16 
(b) Since AD bisects ZBAC 
A 





Hence 


B D C 


с BD 
— =— (Internal bisector prop. 
ар ( ргор.) 


Adding 1 to both the sides 


37. 
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40. 











c+b BD+CD 

b CD 

c+b а CD = ab | 
Ь Ср b+c 


ac 





Similarly it can be proved that BD = 
b+c 


Also BD + CD = BC 
ab 


+c 





Вр + 


=a 


ab ab + ac -ab ac 
— = 
b+c 


BD =a 











b+c bec 


(d) ar(AABC) = вс 


Also ar(AABC) = ВС х AD = PVP tc x AD 
[> ВС? = 12 + c?] 


АН x AD == be p Eo 


Jp? +с? | 








(b) Since ВС? = АС х CD 
ВС АС 
CD BC 
^. ДАВС ~ ABDC (SAS Similarity) 
АВ BC АС 
BD DC BC 
A 


and ZC = ZC 





B С 
But AB = AC 





== BD = BC. 





























B Q D 


(d) р=———— 


41. 


42. 


43. 


44. 





1 b+a 
р? Ь?а? 
1 _ 1 
кою 
А 
© 
5 
В а C 
(а) ЛАРЕ ~ ААВ C(* DE | BC AA Similrity) 
AD DE 
AB BC 
5x _ DE 
5х+4х ~ BC 
5 DE 
9 BC 


2 


ar(ADFE) _ 5? 25 
” ar(ACFB) 9 81 
(d) ar(AABC) = 2 ar(AXBY) 
ar(AXBY) 1 sb) 
ar(AABC) 2 
But AXBY ~ ДАВС (7 
ar(AXBY) ХВ? 
ar(AABC) АВ? 





XY || AC) 





(Area Thm.) 8402) 


(b) Since the diagonals of a rectangle are equal and bisect 
each other. Let AC and BD intersect at M. Therefore M 
is the mid-point of АС and BD and АМ = DM 


From AAOC, O4? + OC? = 2(AM? + MO?) 
[Apploinus Thm.] 
also in AODB, ОВ? + ОВ? = (MO? + РМ?) = (MO? + АМ) 
ОА? + OC? = ОВ? + OD”. 
С 





р 








(b) We know that the centroid of a A divides each median 
in the ratio of 2 : 1 





BG:BEz2:3 > BE - BG 


=> BE=>x6=9 om, 


45. 


46. 


47. 
48. 
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B Б С 


(b) Let the altitudes AL, BM and CN of AABC intersect 
at H. Then H is the orthocentre of AABC. 
In ДАВС, HL L BC and BN L CH. 


Thus, the two altitudes НЕ and BN of AHBC, intersects 
at A. 


(c) Since every exterior angle is equal to sum of interior 
opposite angles, 
So, Za =A + В, Zb=B+Cand Zc =A+C 

Za +b + Zc =2(4+B+C)=2 x 180° = 360°. 
(b) Incentre of every triangle lies in its interior. 
(c) In ДАВС, ZA + ZB + ZC = 180? 











гл+ ИВИС =90° 
2 2 





-44-241422-909 


A+ £2=90°-5 Z4 e(l) 


А 








Now in АЗОС, 
Z1 + 22 + “ВОС = 180° 


[so = 32 + (ВОС =180° (using(i)) 


=> ZBOC=90°+ 544. 


(b) We have ZB + ZCBP = 180? (Linear pair) 
> 248 + (СВР =90° 


> В+ =90° 


1 


> 2Z1=90°-—ZB 
2 (1) 
А 
В C 
P Q 
[0] 


Similarly, 72 = 90° — зас 
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50. 


51. 


52. 


53. 


In AOBC, we have Z1 + Z2 + ZBOC = 180° 
(Angle sum prop.) 


> 548) эР-146| + (ВОС =180° 


=> ZBOC- (ев +С) 





21) А-28- je A 
2 2 


-lyigo-l74 
2 2 


ZBOC = 90° - a 


(a) Join B and D and produce BD to Е 


Then, р +4 = В апаз +Е=х 
Now, s = p + a (Exterior angle of a A prop.) 
Similarly, # = 4 + y (Exterior angle of a A prop.) 
Adding, s+t=pt+qtat+y 
х=а+В-у 
[^ s+t=xandp+q=ß] 

gi 





(d) Since АМ is the bisector of ZA, 
1 


ZMAB = 2 ZA 0) 
In rt-angled A4NB, we have: 
ZB + ZNAB = 90? = ZNAB = 90° – ZB 4402) 
МАМ = ZMAB — МАВ 





- 544-00 - ZB) 


-l/4-9094 ZB 





-- 4-1 А-48-20)-248 
[: Ua +ZB+ZC)= » 


- 204 - ZC). 


(c) CE || BA and АС is the transversal 
224 = 21 (alt. int. Zs) 
Again, CE || BA and BD is the transversal 
4 Z5 = Z2 (corr. Zs) 
4-+ 75 = /1 + /2 
“.ZACD = ZA + ZB. 
(а) Z1 = ZA + Z5 and 
Z2 = ZA + Z6 [Ext. angle prop. of a A] 





54. 


55. 


56. 


57. 


58. 


1+ Z222ZA + Z5 + Z6 
= 22A + (180? — ZA) = ZA + 180° 
The given question can be restated as the sum of two 
exterior angles exceeds ХА of the ДАВС by 2 right 
angles. 


(c) In A4BC, ZACE = ZABC + ZBAC 
Similarly in ABCD, ZBDC = ХОСЕ - 
[Ext. angle prop. of a A] 








DBC 





But ZDCE = LACE and 


1 psc = 1 248C 
2 2 


BDC = ZDCE — 


-1 ZACE - L ZABC 
2 2 


Now, DBC 





= SACE — ZABC) 


= ACE + ZBAC — ZACE) 





ZBDC = 5 BAC. 


(d) In ABCE, BC = ЕС, -. ZB = ZBEC 
In ACDE, ED = EC, г. ZECD = ZEDC 
and In ЛАРЕ, AD = ED, г. ZAED = ZA 











Now ZB = ZBEC = ZA + ZECD 
= ZA + ZEDC = ZA + ZEAD + ZAED 
=/А + ZA + ZA = 3ZA 

ZB 3 

ZA 1 


or, ZA: ZB = 1:3. 

(d) In the rectangle ABCD. 

AB = CD and AD = BC. 

Since the diagonals of a rectangle bisect each other, 

<. ОА = OD i.e., ZODA = ZOAD. 

But, ZAOD = 44? (Vertically opposite angle to ZBOC) 








ZOAD (180° 44°) = 2036) = 68° 
Hence, ZOAD = 68? 
(a) PQRS is a square 
SP = SR and ZS = 90° 
and ZSRP = ZSPR = 5 (00°) = 45° 


Hence, ZSRP = 45°. 
(d) Since AB = BC 








ZBAC = ZBCA (180° 56°) = 62° 


Also as AB || CD and AC transversal 
So ZBAC = 62° = ZACD 


(Alternate interior angles) 
2. ZACD = 62°. 


59. 


60. 


61. 


62. 


63. 


(a) Since X and Y are the mid-points of АВ and DC 
respectively. 


AX = АВ апа су=5рС 


But.. 





АХ =СУ 





AB=DC => 1 АВ lpc 
2 2 

Also, AB || DC Г. 

> АХ | YC 

Thus, in quadrilateral АХСҮ, 

AX || ҮС and AX = ҮС 

Hence, quad, AXCY is a parallelogram. 


(c) Proceeding as in О. No. 4, we can prove that АХСҮ 
is a parallelogram 


ABCD is a parallelogram] 


Similarly, BXDY is a parallelogram. 

Now, AXCY is a parallelogram 

= AY| CX 

[* Opposite sides of a parallelogram are parallel] 

> РҮ|ОХ (1) 

Also, BXDY is a parallelogram 

= DX || BY 

[* Opposite sides of a parallelogram are parallel] 

= PX || QY (2) 

Thus, in a quadrilateral РХОУ, we have 

PY || ОХ and PX || ОУ [From (1) and (19) 

=  PXQY is a parallelogram. 

(c) In AARB, Р is the mid-point of АВ and PD || BR. 

= D is the mid-point of AR. 

* ABCD is a parallelogram 

> DC|A4B = DQ|| AB 

Thus, in ARAB, D is the mid-point of AR and РО || AB. 
О is the mid-point of RB = BR = 2BQ. 


(d) ABCD is a trapezium in which AB || DC and M, N 
are the mid-points of AD and BC. 


Hence, MN || AB and MN || DC. 
In AACB, 
ON passes through the mid-point N of BC and ON||AB 








ON - 7 AB => (12 cm) - 6 em 


But MO ММ - ОМ = (14 - 6) cm = 8 cm 


Again MO passes through the mid-point M of AD and 
MO || DC 





MOo-lpc-lcp 
2 2 


Hence, CD = 2(MO) = 2(8) = 16 cm. 

(a) Consider As PSX and ORY, in which ИХ = ZY = 
90? 

[^ PX L SR and QY L SR.] 

and SX = КУ 

[^ SX = SY – XY and RY = SY- SR = SY - РО = SY 
- XY] 





64. 


65. 


66. 


67. 


68. 
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and PS = ОК [Sides of a parallelogram] 

APSX = AQRY [R.H.S. axiom] 

PX = QY 
[Corresponding parts of congruent As are congruent] 
(c) ABC is a A and P, О, R are the mid-points of sides 
BC, CA and AB resp. 


PQ || 4B 
and РО- AB - 200) =15 cm. 
Similarly, RP | AC 
and ЕР= АС =+) =10.5 cm. 


Perimeter of ARPQ = (AR + RP + PQ + QA) cm. 
= (15.0 + 10.5 + 15.0 + 10.5) cm. 
= 51 cm. 
(a) ABCD is а parallelogram. 
= AD = BC and AD || ВС. 


=> = AD = 5 BC and AD || BC. 





= AP = CQ and АР || CQ. 
Thus, АРСО is а quad. Such that one pair of opposite 
side AP and CQ are parallel and equal. 
Hence, АРСО is a parallelogram. 
(a) In a parallelogram ABCD, 
ZA + ZD = 180° 
Let, ZD = x°, ZA = 2x – 30? 
(2x? — 30°) + x? = 180° 
=> 3x° = 180° + 30? 


=> 3x°=210° orx= А 





x? = 70° 

ZD = 70° = ZB 
and ZA = 2x - 30° = 110? = ZC. 
(а) In ABDC, О and R are the mid-points of BD and 
CD respectively. 


1 
QR || BS and ОК Pig Bee 
Similarly, PS || BC and PS = BC. 
1 
PS | QR and PS = QR each equal ютс 


Similarly PQ || SR and РО = SR [ equal юар] 


PS = QR = SR = РО [+ AD = BC] 
Hence, РОЁ$ is а rhombus. 
(c) Since AB || DC and transversal AC cuts them at А 
and C cresp. 

41-22 841) 
[" Alternate angles are equal.] 
Now, in AAPR and ADPC, Z1 = Z2 
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69. 


70. 


71. 


72. 


73. 


АР = CP [* P is the mid-point of AC] 

And Z3 = Z4. [Vertically opposite angles] 

So, ДАРА = ADPC[ASA]. 

= AR = DC and PR = DP (2) 


Again, P апа О are the mid-points of sides DR and DB 
respectively in ADRB. 


РО == КВ =5 (AB - AR), [ AR = DC]. 


РО- QU - DC). 


(b) АВ || DC and EC cuts them 
=> ZBEC=ZECD 
=> ZBEC-ZECB [- ZECD = ECB]. 


> ЕВ = ВС => АЕ = AD. 
Now, АЕ = АР = ZADE = ZAED 
=> ZADE = ZEDC 
[* Alternate Int. angles]. 
DE bisects ZADC 
Again, ZADC - ZBCD - 180? 








[Co. Int. angles]. 
> 5 ZADC + 5 4BCD =90° 


=> ДЕРС + ХОСЕ = 90° 
But, ZEDC + ZDEC + ZDCE = 180° 
[" sum of the Zs of a A is 180°] 
ZDEC = 180 - 90° 
ZDEC = 90°. 
(c) 100° + 98° + 92° + x° = 360 
(sum of the angles of a quad) 
290° + x = 360 or x = 360° — 290? = 70° 
(d) Let, the measure of each angle be x°. Then, sum of 
all the angles = 6x° 
We have, 


Sum of all interior angle of a polygon = (2n — 4) right. 
angle 





Sum of all interior angles of a hexagon 
= (2 x 6 — 4) right angles 
= 8 right angle = 720° 
6x° = 720° or x = 120°. 
(4) Let there be и sides of the polygon. Then, each 


interior angles is of measure a «90 | 
п 
2n- 4 
у. |“, 90= 108 =180и- 360= 1087 


n 
=> "2n 








360° => n=5 
SO, the polygon has 5 sides. 
(a) We know the no. of diagonals of a polygon of n 


sides is zn. n 
2 


for a hexagon, n = 6 


74. 


75. 


76. 


71. 


78. 





6(6— 1 6x 5 
Жш сн 

2 2 
(b) Since the no. of diagonals of a polygon of n sides 
. n(n- 1) 
is —————— 

2 
n(n- 1) 


= n= 27 >n — п- 2п= 54 


п? – Зп – 54 = 0 
= (п – 9) (n+ 6) = 0 
> n=9orn=-6 
n = 9. 
(c) One angle of the pentagon is 140° 
Since the remaining angles are in the ratio 1:2:3:4, ~., let 
the remaining angles be x?, (2x)°, (3x)? and (4x)? 
But the sum of interior angles of a pentagon (2.5 — 4) x 
90 = 6 90° = 540? 
140 + x + 2x + 3x + 4x = 540 
=> 10x=400 > x=40 


The angles of the pentagon are 140°, 40°, 80°,120° 
and 160° 


Hence the size of the greatest angle = 160°. 





(b) Let there be n sides of the polygon. Then each exterior 


2n- 4 : 
4 « 90 
п 





angle = | ан and each interior angle = | 
п 


We have 


Exterior angle— 1 (interior angle) 
3 


360 1 2n- 4 
F pou 1 : Ч x) 
n 3 n 


= 360=60(n-2) = 6 
Thus the polygon has 8 sides. 














(a) Each exterior angle of a regular octagon = = = 45° 
D 8 
С 
Е 
В 
А 


Each exterior angle of a regular octagon 
= (180 — 45?) = 135? 
Required ratio= 135 _ 3:1. 
45 
(d) Here number of sides = 5 


2п- 





Each interior мше ! right. angles 


n 
2х 5-4 
= х 





90°= 108° 


79. 


80. 


81. 
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In A4EA, ZAED = 108? and AE = ED 


180- 108 


ZEDA- ZEAD= - 36? 


ZADC= ZEDC- ZEDA- (108- 36)°= 72? 

ZADE _ 36... 1 
ZADC 72 2` 

(c) Each ext. angle of (n — 1) sided regular polygon 








4 zn and each ext. angle of (n + 2) sided regular 
п- 1 


| 360 | 
polygon= 
n— 2 


According to the question, 20 = 6 

п-2 
(Since greater is the number of sides, smaller is the value 
of each ext. angle) 


360 (n + 2) - 360 (n — 1) = 6 (n — Па + 2) 
60n-2-n4)2m«n-2 
180 = 2 -n-22 Wen 
(n + 14) (n 13) =0 

п = —14оги = 13 

п = 13 ("п cannot be negative) 
(c) OA = 13 сш, AB = 10 cm 

From О, draw OL АВ 


We know that the perpendicular from the centre of a 
circle to a chord bisects the chord. 











182 = 0 


1114101 














AL- ;4B- 5cm 


In right AOLA, 
ОА? = OL? + LA? 
169 – 25 = OL? 
OLV144 = 12 ст. 
(а) Since ABCD is а cyclic quadrilateral 

ZADC + ZABC = 180? 
= 130? + ZABC =180° 
= ZABC = 50° 
Also, ZACB = 90° 

In AABC, 
ZACB + ZABC + ZCAB = 180° (ASP) 
= 90° + 50° + ZCAB = 180° = ZCAB = 40°. 
(d) ХАОС = 2 ZAPC 


(Pythagoras them.) 





ZAPC = 50° 

Also, ABCP is a cyclic quad. 
ZABC = ZAPC 
ZABC = 50° 


ZCBD = 180 — 50 =130°. 
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88. 
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(©) BD = DA = DC 
BD =3 cm. 
(c) Acyclic quadrilateral whose opposite angles are equal 
is a rectangle 
A B 





D С 


= Ша cyclic quad. 
ZA + ZC = 180° 
But ZA = ZC 
ZA = ZC = 90? 
Similarly, ZB = ZD = 90° and hence ABCD is a rectangle. 
(b) Since ST is a diameter 
ZTRS = 90° 
Also, ZTRQ = ZTSR (angles in alternate segments.) 
ZTSR = 40° 
Hence, ZSTR = 50°. 
(d) ZTPQ = ZPAQ = 70° 
(Zs in the alternate segments) 
ТР = ТО = ZTOP = ZTPQ = 70° 
ZPTQ = 180° — 70° — 70° = 40°. 
(a) PA = PB 
ZPAB = ZPBA 
Also, ZPAB + ZPBA = 180° — ZAPB 
180° — 60 =120° 
ZPAB = ZPBA = 60 
i.e., АРАВ is an equilateral triangle 
АВ = 8 cm. 
(c) OA = OB = ZOAB = ZOBA = 32° 
ZOAB + ZOBA = 32° + 32° = 64° 
ZAOB = 180 - 64 = 116° 


= ZACB= 5440B- 58? 


(Degree Measure Thm.) 

Also, ZACB - ZBAS 

(angles in alternate segments) 
ZBAS = x = 58° 

(c) Since ABCD is a circumscribed quadrilateral 
AB+CD=BC+AD>6+4=7+AD 
AD = 10 - 7 = 3cm. 

(c) 
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92. 


93. 


94. 


95. 


In right As OAP and OQC, we have 
ОА? = OP? + AP? and ОС? = OQ? + СО? 
7? =x + 52 and г? = (17 — х)? +122 
=> х? +25 = 289 + x? — 34x + 144 
=> 34x = 408 > x = 12 ст 
r? = 122 + 52 = 169 


г = 13cm 





(a) If two circle touch internally then distance between 
their centres 18 equal to the difference of their radii. 


АВ = (5 – 3) cm = 2 cm 
Also, the common chord РО is the ^ bisector of АВ 
АС = СВ = 1 ст 
In right. ААСР, we have 
AP? = АС? + СР? 
=> 25-1 = СР? 
СР= 424 ст 
Hence, РО- 2СР= 2424 = 45/6 cm. 
(b) Since PT is a tangent and PCB is a secant to the 
circle 
PC x РВ = РТ? 
=> 3x РВ = 62 = РВ = 12 ст 
> 3 + ВС = 12 => ВС = 9 ст 








97. 
radius of the circle = 5 BC -4.5сш 
(d) Let AB = 9 сш, BC = 7 cm and СА = 6 cm 
The, х+у=9 cm 
У+2=7 ст 
z+x=6cm 
Adding, we get 2(x + y + z) = 22? 
> х+у+2= 11 
2= (11-9) = 2, х= (11-7) =4 
and у = (11-6) = 5 
Hence, the radii of ће given circles are 4 cm., 5 cm and 


2 cm respectively 
(a) ОК = OS, OR L DR and OS L DS 
ORDS is а square 
Also, BP = ВО, СО = CR and DR = DS 
ВО = ВР = 27 cm = ВС – СО = 27 ст 


=> 38 – СО = 27 cm 

> СО= 11 cm 

> СК = 11 cm 

> Ср - рр = 11 

=> 25 – РВ = 11 

= Рр = 14 ст 98. 
=> г = 14 см. 


(d) Since AD is the tangent to the circle from А and 
APB is a secant 


AP x АВ = AD? 


96. 


2 
> архав-| С] эз 
2 4 
> AP AB =~ AB" (^. AC = АВ) 
> AP - LAB. 


(c) Draw OD L AB, 

OE ВС and OF 1 AC. 

Let OD = OE = OF =x 

Then, AF = AD = (8 — x); CF = CE = (6 - x) 


AC =V AB? + ВС? = V8? +6? = 10cm 





So, AC = AF + FC => (8-x)+(6-x) =10 


xc. 


Or, 














(b) We have, 
R 
D C 
5 
Q 

A P B 
AP = AS 
BP - BQ 
CR = CQ 
DR = DS 


АВ + CD = AP + ВР + CR + DR 
= AS + BQ + CQ + DS 
= (45 + DS) + (ВО + СО) 
= AD + ВС 
Since, АВ = CD and AD = BC 
(** opposite sides of a Па are equal) 
— AB-AD 
CD = AB = AD = BC 
Hence ABCD is a rhombus. 
(d) ZBOD = 180 — ZAOD = 180 - 140 = 40° 
ОВ = ОЮ = ZOBD = ZODB = 70° 
Also, ZCAB + ZBCD = 180 [* 


ZEDB = 180° — (60° + 70°) = 50° 


ABCD is cyclic] 
=> 50° + 70° + ZODC = 180 = ZODC = 60° 
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(a) In A4DP 
Ext ZADC = Interior (ZA + ZP) 
= 40° + 20° = 
ZABC = ХАОС = 60? 
Since AD is the diameter 
=> ZABD = 90? 


DBA = ZABD - ZABC = 90? — 60° = 30? 





© 2058 = ZQTR- 





ZPSM = ZPTM =180° = А 


Also, ZSMR = y 
In quadrilateral PSMT 





180—-2+180-2+у+х = 360. 
2 2 





(a) Let, AD be the bisector of BC and passes through 
the centre. Join CO 





Also, ВМ = CM 

In right AAMC, we have CM? = 36 — x? 
Also, In right AOMC 

СМ? = 25 - (5 — х)2 

From (1) and (2), 

36 —x = 25 – (25 + х2 - 10x) 

10x = 36, x = 3.6 cm 


CM -./36-(3.6)-4/23.04 cm = 4.8 cm 


and BC = 2CM = 2 x 4.8 = 9.6 cm. 

(d) AO is joined 

Since the circle is the incircle for AABC, AO, BO, and CO 
are the angle bisectors of 7A, ZB and ZC respectively 


(1) 


0) 





ZDAO = ZFAO = : ZBAC = 20° 


103. 


104. 


Plane Geometry 37.45 





ХОРА = 90° 
In ААОР, ZAOF = 


AOD = 70° = у 





From the figure 
x+xtytyt+z4+z= 360° 
= 2(x + z) +2у = 360° 
=> 2 х ZBOC = 140? = 360° 
ZBCO = 110°. 
(b) Let, ху, yz, and zx be the tangents to the circle at 
the vertices of an equilateral AABC 
X i Y 





Z 
Since XY is as tangent to the circle at the point A, 
ZXAB = ZACB = 60? 
Similarly, ZABX -- 60? 
In A4XB, ZAXB =180 — (60° + 60?) = 60? 
Similarly it can be shown that ZY = 60? and ZZ = 60? 
AXYZ is an equilateral D 
(c) BD = BE = 6 cm and AB = (s + 6 cm) 
ВС = (6 + 8) cm = 14 cm 
AC = (x + 8) ст 














а+Ь+с _ 2х+28 _ 
2 2 

Now ar. (ДАВС) = ar. (AOBC) 

+ ar. (AOCA) + ar. (АОАВ) 


Hence, 5 = +14 














= \/5(9-а)($-Ь)($ д = ZOEx BC 


ez OF x AC x ODx AB 
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= 14900900708) = 14х14 = 4/32 442x =4(14+х) 
2 => 2x — 14x — 196 = 0 
1 1 ог, х2 - 7x - 98 = 0 
+—х4х(х+8)+—х4х(6+х) ^ x =7, x = —14 (not possible) 
2 : Shortest side = 6 + 7 = 14 = 13 cm. 





EXeERCISE-2 
(Вл5Ер ON Memory) 





1. (©) If the in circle of a triangle ABC touches ВС at D, -. Hypotenuse = 5 
then | BD -CD |=| AB - AC | 









| ы 5 
ХӨВЧ. 10. (b) AQ? = АС + ОС? 
2:35 2 2 
| Ка, pt : вм : de + ВС?) + (ОС? + СР?) = АВ? + РО? 
«4— — 4 ——> 

In our case, AC = 5, АВ = 3 = АВ? (зав) E PQ- AB 
= АС-АВ = 2 2 i 

CD - BD =2 => AB" =4(АО? + ВР?) =5 АВ? 


In our case, ВС = 4 








= BD + BD = 4 and – BD + DC = 22 

> CD=3 

= ВР = 1 = OE = Radius of the in circle. 
4. (с) 














11. (а) АВ? + BC? + CD? = АС? + СР? = AD? 
= ZACD = 90° 


= 




















6. (b) 90° 
А В C 
12. (b) Let, the side of the square be 6L 
3 5 р С 
В р 6 С 6L 
E 
BD:DC = 3:5 г 
Divided ВС = 6 in the ratio 3:5 A F B 
=> BD = 2.25, СР = 3.75. 1 
7. а)х+у+(у+20у=5 => х+2у = 160 D a i 
4х-у= 10 => y=70, x = 20 Side of the square = 60 т 
The angles of the triangle are 20°, 70°, 90°. => АС? = AD? + DC! = (36)? + (36)? = 2 x (36)? 
8. (a) Let, (x + 1) be the hypotenuse => АС = 362. 


(xt 12 =2+(+1)? 2 х=4 13. (d) Measure of the angle will not change. 


14. 


15. 


16. 


17. 





(с) РЕ-МС-4АС2-АМ) 
Ja + c. - (a — c. =2Vac 





Similarly, OR = 2 ac 
Now, PQ = PR + КО = 2Vac + 24 bc 
Draw PN Parallel to 4B 
РМ = АВ =a +b, 
ОМ = ВО – BN=b-a 
РО? = PN? — QN? = (a + by — (a — b) = 4ab 
> РО -2wNab -4(2) 
From (1) and (ii) 
] 1 1 
Ve Va We 
(с) CC; = 1, OClL=1+r 
OC =АС-АО = CD - AO = 2 -r 
[АС and CD are the radii of the bigger circle] 


(1) 








CO? = СС? + OC? 


28. 


=> (1+0 = 12+ (0 +) 
2 

> r=-. 
3 


(4) Area of (APRS + АРОК) 


= 5 ADAP + PB) 33. 


= Арх AB =8 ст”. 


(d) Let, AD = h coordinates of Р are |5, o} 


2 
y 36. 








B 
(8, 0) 


A P D 
(0,0) (A, 0) 
CD =6 


18. 


20. 


23. 


27. 
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ю- 02) Jos = 6+9 -5. 


(d) Let, O4 = ОС = Radius =х 
АО? + ОС? = АС? => 220298 > х-7 








22 
Area of the circle = zx? E = 154 cm’. 


(b) Using the sine fomula, we have 
a b c 
sin4 sing sinC 
sin40?  sin(40? + C) 
BD 6 
sin40?  sin[I80—(40- C)]  sin(140— C) 
B-DC 6 6 
sin40° _ sin(140°—C) 
DC 9 
From (i) and (ii) give 
DC 9 3 
8-DC 6 2 
(d) 


т 
С 


Sum of radii = 2 + 3 + 4 = 9 cm. 








sx(1) 








Also 8402) 








5рС-24 DC = 4.8. 


(b) The sum of the interior angles of a polygon of n 
side = (2n -4)x Z 
2 
л 
CEA 160 => п=11. 


(c) Let, п the number of sides of the polygon. 
Interior angle = 8 x Exterior angle. 


«c 
2n—-4)x — 
( ) 2 








(c) Circumcircle of a triangle is the point of intersection 
of the perpendicular bisectors of the sides of the triangle. 


О is the circumcentre of the ДАВС, whose sides 
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37. 


43. 


44. 


45. 


46. 


АВ = ВС = СА = 12 ст 
From AADC 


АС? = AD! + СБ? AD = (12) - € -6/3 


Since, triangle is equilateral, therefore circumcentre = 
centroid 
AO:OD = 2:1 
i.e., АО = 443, 
OD = 243 [- AD = 64/3] 
Radius of the circumcircle 
= 4\3 = ОА = ОВ = OC. 








(а) Area of ABCE = x bx b > bzz28 


Area of rectangle ABCD = (DE + EC) x b 
= 4ЕС x b = = 112. 











А В 
5 
р Е b С 


(c) ОР is perpendicular from the centre of the circle оп 
the chord CD. 


СРП 


4 В 


ОР?,|(15) (12)? =9 ст. 


(с) 


(c) The sum of the internal angles of а polygon of n 
sides = (n — 2) x 180? 

If n 2 7, then the sum of the interior angles of the polygon 
= (7 — 2) x 180? = 900°. 








(b) 

D 
ЯГ 2 OE B 
CD? = AC x CB 
(62 = 2 x CB 
СВ = 18 


АВ = АС + СВ = 18 +2 = 20 


1 1 
Area of semicircle = y" 2 (10)? = 507 cm? 


47. 


48. 


49. 


50. 


51. 


(e) ABPC is an equilateral triangle 





«CPD = «СОР = 75° 
Similarly <ВАР = <ВРА = 75? 
Hence, «АРР = 360? - (75? + 75? + 60°) 
= 360? — 210? = 150° 
(b) The sum of an angles of the quadrilateral = 360? 
2x + 4х + 7х + 5х = 360? 
18х = 360° 
х = 20° 
Smallest angle of the quadrilateral 
=2х 20° = 40° 
According to question. 
Smallest angle of the quadrilateral 
- Smallest angle of a triangle 
Smallest angle of triangle = 40? 
And its twice — 80? 
Remaining angle of a triangle 
= 180? — (40? + 80°) = 60° 
So, the angles of triangle will be 40°, 60? and 80? 
-. Second largest angle = 60? 


(d) Suppose ZA = x? 
ZB = x + 26 








Зх + 42 = зө» Ld 

3x 2 318? 2 

х = 106° 

So, the angle А = 106? 

(с) 3x + 4х + бх + 5x = 360 

x = 20? 

Largest angle of quadrilateral - бх 
= 6 x 20 = 120? 

Smaller angle of parallelogram 


=120x2= 80° 
3 


So the adjacent angle = 100° 

(d) Suppose adjacent angle of parallelogram be 2x° 
and 3x°. 

Then, according to theorem, 2x° + 3x° = 180° 

=> 5x° = 180° 


52. 


53. 


54. 


55. 


о 


180 
х° = = 36° 
5 





Smaller angle of parallelogram = 2 x 36° = 72? 
Smaller angle of quadrilateral = 36? 

Highest angle = 4 x 36? = 144? 
Hence, required sum of angles = 144? + 36? = 180? 


(c) An angle of a triangle 
-ixme- 1209 


Remaining 180? — 120? = 60? is the ratio of 5:7. 
So, 5х + 7х = 60 

12х = 60 

x=5 

So, angles are 5 x 5 = 25° 

and 7 x 5 = 35° and 120° 

So, value of second largest angle of triangle is 35°. 


(b) Let, the angles of the quadrilateral be 3x, 4x, 5x and 


6x, respectively. 
Then, 3x + 4x + 5x + 6x = 360° 
= 18x = 360° 
=> x=20° 
Smallest angle of the triangle 
= 3 x 20 xi- 40? 
Largest angle of the triangle 
= 40° x 2 = 80° 
Second largest angle of the triangle 
= 180? — (40° + 80°) = 60? 
and largest angle of the quadrilateral = бх 
= 6 x 20° = 120° 
Hence, required sum 
= 60° + 12? = 180? 
(d) Largest angle:second largest angle = 3:2 


20 
Smallest angle = (3x + 2x) —-=x 
100 


Sum of three angles = 180? 

3x + 2x + x = 180° 
x = 30° 

Smallest + second largest angle 
x + 2x = 3x = 3 x 30° = 90° 
(c) 

A 


56. 


57. 
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BD L AC 
AB 1 BC 








Hypotenuse of AABC = VAB? + ВС? = Ja? -p 


Area of AABC- 7x AB BC- 7x ACx BD 


> АВ х ВС = AC x BD 
> ab-da +b хр 


On squaring both sides we have, 
ab = (а? +b*)p? 
20 ab 
a +b’ 


(a) 


LA] 


Let, the radius of circle be r unit. 
In AOCD, ZCOD = 90° 
CD? = ОС? + op? 
» р2= 2 +2 = 2р? 
ш ЛОАВ, 
OE L AB 
ZOAB = 60? 














From equations (1) and (2), we have, 
b? 22a > 5-4 а 


(b) 24+ АВ + АС =180° 


ZA Z 4 LC =140° 


By equation (1) — (2), we have, 


28 _ 180° 140° = 28 — 40° 
2 2 





=> ZB=80° 


си) 


2402) 


(1) 
(2) 
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58. (d) 
B A 
OB = 6 cm, OA = 10 cm 
=> ОВА = 90° 


59. 


60. 








AB = ОА? — ОВ? = 10° -6 


= 4100 —36 = 4/64 =8 ст 





(9) 


C 
The sum of opposite angles of a concyclic quadrilateral 
is 180°. 
ZA + C = 180? 
=> 4x + 5y = 180° (1) 
ZB + ZD = 180? 
=> 7х+у= 180° (2) 
By equation (2) x 5 - (1), we have, 
35x + 5у = 900? 
4x +5y 2180? 





31x =720 
720 
х= —— 
31 
From equation (2), 
7x + y «180? 


> TX e y =180° 











5040 5580-5040 540 
^ y-180 - 
31 31 31 
2720. а 
31 31 
(b) 
A 
eG 
B C 








AB = 10 cm, BD = 5 cm and ZADB = 90° 
AD = 4 AB! — BD? = 410? — 5° = 4100 — 25 
= 475 - 5.3 сш 


Се Ар =®х5\з = 29 an 
3 3 43 














61. (4) 


62. 


63. 





C 
We have ZAOD - 100? 


ZACD = ZACP = m =50° 


(The angle subtended at the centre is twice to that of angle 
at the circumference by the same arc) 


Again, ZBOC = 70? 


ZBAC = E =35° = PAG 


ДАРС =180° – 50° -35° 295? 





(c) 
в ~c 
A \ р 
In AACD 
ZDAC = 55° 
“АСР = 90° 


ZD =180° – 50° – 90? = 35? 
ZABC + ZADC =180° 
=> ZABC =180° – 35° = 145° 


(с) 





64. 


65. 


66. 


АВ 2 
1 


B C 





BD = DC 

AB = AC 
ZADB = ZADC = 90° 
ZABC = 35? 

In AABD 


ZBAD + ZABD = 90° 
ZBAD = 90° — 35° = 55° 














(b) 
С North 
West О East 
South 
B A 
ZABC = 90? 


AB = 24 metres, ВС = 10 metres 





AC = VAB? + ВС? = 4[242 +10? 


4576 +100 = 4676 = 26 metres 


(c) ZA + ZB + ZC = 180? 

(ZB C) – (ZA B) = 30? — 15? 
=> 2/В- ZA – ZC = 15° 

By adding (1) and (2), we get, 








3ZB =180° +15° 2195? 

=> 48-65, ZA- ZB =15° 
> ZA=15°+65° = 80° 
ZC = ZB -30° = 65° – 30° 235? 





(1) 


..-(2) 
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67. (c) 
A 
H 
B D C 


Let, AB be 2x units. 














BD = DC =x units © АВ:ВР = 2:1 
68. (b) 
A 
B D C 


Let, AB = AC = 2a units. 
=> ВС = a units 


= BD- DC-7 units 


2 2 
AD = 4 AB! — BD? /аа? a [Ре 
15... 
=,/—a units 
12 




















69. (4) 
А H D 

E |J G 
B F C 


AE = AH, ВЕ = ВЕ, СС = FC, GD = HD 





=> АЕ ВЕ + СС + GD = АН + ВЕ + ЕС + HD 





> AB + CD = AD + BC 
> 6+3 = Ар + 7.5 
=> Ар = 9 – 7.5 = 1.5 cm 
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70. (© A АС? + ВС? = АВ? 
AD! = АС? + CD? 
=> АО? - Ср? = АС? 
АВ? + АС? = АС? ВС? + AD - CD? 
=> АВ? = ВС? + Ар? - СБ? 
В С = АВ? +Ср? = ВС? + Ар? 
2 74. (d) 
ABxBC- ae 
P 
=> АС? =2ABxBC 
=> АВ? + ВС? =2ABx ВС \ 
Я А 
=> (AB-BCy-0 \ В 
=> AB=BC 


ZBAC = ZACB = 45° 


71. (4) 
А а. ZPAB = ZQAC 


? ZAPB = ZAQC =90° 
ZQCA = ZPBA; AC = BC 


1 
N OC=— PB 


B 75. (с) д 





OC = 3 cm, ОА = 5 ст 
AC 2 57-37 «4 
AB =2АС=8 ст 
































72. (b) A D P 
О 
Е 
From AAQD, sin60? = 20 
Ар 
E ё = S ype 
2 АБ М 
ZOBC = 45°, ZOCB = 60° From ААРР, 
ZBOC =180° – 60? — 45° = 75° 
Е кк. 
73. (а) 4 ace 


3 


76. (b) Each angle of a regular octagon 


Е : (2n — 4) right angles 


= (2x8 =4) x90" 








а 





9 
o 
Ф 
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180? = л radian “ВАС - 80? 
ZABC + ZACB =100° 


т а в 
180 4 ZOBC + ZOCB =50° 
































TT. (c) C х ZBOC -180? – 50° 2130? 
80. (d) 
E A 
р 
О 
А В В С 
ZDEC = 90°, DE = 18 cm, CE = 5 ст Тһе рошї of intersection of internal bisectors of a triangle 
PEATS is called in-centre. 
т ss {вос - 9», ^^ 
tan ZABC = 3.6 
ZC=/ZB с. AC=AB 116° =90° + 7 A 116 -90° = 26? 
<C + ZD =90° 7. @А=26°х2 =52° 
=> 22C+2ZD -180? 81. (d) 
ZC + ZA + ZB =180° A 
=> 2C+ZA=180° 
P Q 
оу» a e s Se 
CB CE 
78. (с) А 
В C 
AAPQ — AABC 
АР 40 -FO 
PB AC BC 
AB 3 AB 3 
E Now, =- > = 
РВ 1 АВ-АР 1 
АВ-АР 1 AP 1 
[] =- > 1 
B D C AB 3 AB 3 








ZBDA = 30°, ZABD = 60? 
AD 























tan4CB pc Ар BD BD Sr (3) 
- = x =6 A 
tanDBE DE DC DE DC 
BD 
шэг 6 BD=DC 
DC 
ZACB = 60 B C 
AABC is an equilateral triangle. 
79. (d) A 
ZABC = 180° — 85? — 75° = 20? 
ХАОС = 40° 
OA = OC 
. ZOAC = ZOCA 
ZOAC + ZOCA = 180? - 40? = 140? 
ZOAC = 70? 


Ф 
9 
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83. 


84. 


85. 


86. 


87. 








(c) A B 
Required distance = J(, +5) — (r, ny? 
—-JAnr, = \4х9х4 =2х3х2 =12ст 
(а) р А 

Е В C 
BD is external bisector of ZABC. 
ZABC = 50? 
AD || BC 

ZDAB - 50? 
ZABE = 180? — 50° = 130? 

ZDBA = 130 65° 

2 

ZADB =180° —65? – 50° = 65? 

(b) 


ZBAC = ZBDC = 20 

(On the same are BC) 

ZADB = 90? (Angle of semi-circle) 
ZADC z90? + 20? = 110? 

(а) Р 


БЭ 


Q 
AP = AQ 
ZAPQ = ZAQP 
ZAPQ + ZAQP = 180? — 68° = 112° 
ZAPQ- n = 56? 
2 
(b) From the formula: 
Inradius = Bde 
245 
side 
245 








side =3 x 243 cm = 643 cm. 


88. 


89. 


90. 


91. 


(b) In A4CD and AABC, 
ZCDA = ZCAB = 90° 
ZC is common. 

/. AACD ~ ДАВС 


C 








=> ВС?=4х9? 





BC = (2х9) =18 ст 


(b) WY B 


OA - OP 
ZPAB = OPA = 35° 
ZAOP =110° > ZPOB - 70? 
180° 70°. 21107. 
2 








ZABP = ЭЭ? 





ya 
i 


OD = 415? -12? = 4225 -144 = V81 29 ст 
O'D = М3? -12? = V169 —144 = 425 = 5 ст 


OO' = (9+5) =14 ст 
(b) A 








B C 
DE|| BC 

ZADE = ZABC 
ZAED = ZACB 

х ЛАРЕ ~ AABC 


From the question, 
ABDEC 1 ABDEC 


=- > +1=1+1 
ЛАРЕ 1 ЛАРЕ 








92. 


93. 


94. 

















ААВС АВ? 
= -2- я 
AADE AD 
Ы АВ р АВ р 
Ар Ар 
BD AD 1 
> Se = ла Е = 
Ар BD 42-1 
(b) XZ-r49 
Гу 
В 
YZ=r+2 
ХУ? = XZ! +7Ү? 
> 17 z(re9y -(г42у 
> 289 = 18r-814 7^ c 4r&4 
=> 2r 422r485-289 20 
=> 2r 422r-204-0 
=> r°’+llr-102=0 
=> 7 417r-6r—-102=0 
=> r(r-*17)-6(r *17) 20 
=> (r—6)(r+17)=0 
> r=6cm 
(b) A 
B C 


ZIBC = 5 АВС = B 2:32:57 


ZICB = 5 АСВ — = 27.5? 





ZBIC =108° —32.5? — 27.5? 2120? 


“Ор 


Length of transverse tangent 


= XY? —( +n) 
=> 8=VXY -9 


=> 64= ХҮ? – 81 


95. 


96. 


97. 


98. 
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> ХУ? = 64+81=145 








=> XY = {145 cm 


(2п-4)х90° 
п 


(c) Each interior angle = 


(2n — 4) x90? 


== cf x 
(4n—-4)x90? 3 
2n 

2n-4 1 

4n-4 3 
6n—-12-4n-4 
=> 6n-4n=12-4=8 
2n=8 > п=4 





у 


y 


(a) Angles of triangle = (a – d)?,a?,(a + d)? 


a-d+a+a+d=180° 





> 3a=180° > a=60° 





a-d 60 60 1 
a+d л 180 3 








Sud d => 180-34-60-4 
60-4 3 
44 =120° => 4-309 


Angles of triangle: 
а-а = 60? – 30° = 30° 
а = 60? 
а+а = 60 +30 = 90° 


(4) 





ZACB = 40? + 44° = 84° 
ZACO = 90° — 44° = 46° = ZOAC 

=> ZOCB = ZACB - ZACO 

= 84° — 46° =38° = “OBC 

<. ZBOC =180° —(ZOCB + ZOBC) 

=180° — (38° + 38°) =104° 


(c) 





2 


ANS с 278 
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OC =12ст; AC = СВ = 5 cm 


Radius OA = VOC? + AC? 
= 4122 +5? = 44144 + 25 = 4169 213 ст 


Diameter of circle = (2x13) = 26 cm 








99, (c) A 
P Q 
B C 
PR 1 2 1] 
RO 2 RO 2 
2 RQ =4 ст 


2 PQ =PR+RQ=(2+4)=6 ст 

The line joining the mid-points of two sides of a triangle 
is parallel to and half of the third side. 

г. ВС-2РО-(2х6)-12 cm 


100. (a) The point where the right bisectors of the sides meet, 
is called the circum-centrre. 


С “ 


Б-г 


OB = OC = radius 
ZOBC = ZOCB = 35° 
ZBOC =180– 70 2110? 
“ВАС = 55? 


The angle subtended at the centre by an arc is twice to 
that at the circumference. 


101. (c) The point where internal bisectors of angles of a 
triangle meet is called in-centre 
A 





B C 
ИВС =135° 
ju + ZC) = 45° 
=> 2B+2ZC=90° 
ZA - 90? 
Therefore, the triangle is the right angled triangle. 
102. (b) The length of the radius of the circum-circle of an 
Side 6V3 
B $ 


103. (a) Sum of the adjacent angles of a parallelogram is 180°. 


equilateral triangle = cm. = 6 cm 


Smaller angle of the parallelogram = € 180 = 84° 


Second largest angle of the quadrilateral = ЫН х 360 = 84? 
Required sum = 84 + 84 = 168? 
104. (c) Sum of the adjacent angles of a parallelogram = 180? 


one angle of triangle — 2 180 = 120° 
Sum of remaining two angles = 180 — 120 = 60? 
second largest angle — = х7=35° 
105. (e) A+ B + C + D = 360? 


> В-26°+В+= + -10°=360° 





В =132°; А =132° – 26° =106° 


106. (b) 88-80 — х=210 


Co-ordinate Geometry 


INTRODUCTION 


Geometry begins with a point and straight line. Uptil now, 
we have studied geometry without any use of algebra. In 
1637, Descartes used algebra in the study of geometrical 
relationships. Thus, a new type of geometry was 
introduced which was given the name analytical geometry 





or co-ordinate geometry. Thus, co-ordinate geometry 18 
that branch of mathematics in which geometry is studied 
algebraically, 1.e., geometrical figures are studied with the 
help of equations. 


SOME BASIC FORMULAE 









1. Distance Formula Distance between two points 
P(x, уу) and О(х,, y;) is given by 


Обо, уз) 


PR, у) 


PQ- 4G5- x) + (= у) 








Illustration 1: Find the distance between the pair of 
points A(2, 5) and В(-3, 7). 


Solution: АВ = J(3-2y «(7—5y = V25+4 = 4/29. 








2. Section Formulae 


(a) Formula for internal division The coordinates 

of the point R(x, y) which divides the join 

of two given points Р(хү, уу) and О (х, у) 

internally in the ratio m, : m, are given by 
Обо, у?) 


v 


ХУУ 


Р(х,у) 








[nne mx, my,t 24 


m + m, m + m, 











(b) Formula for external division The coordinates 
of the point R(x, y) which divides the join 
of two given points P(x,, уу) and О (х,, у) 
externally in the ratio m, : m, are given by 





Ra, y) 
Обл, у) 
PR т 
OR 
PG. yi) QR т 
тх,— mx туб "у 
m- т, , m- m, 


(c) Mid-point formula If R is the mid point of 
P О, then its coordinates are given by 
Обл, уз) 


R(x, y) 


P, у) 


[e X, Уул a 
2) 38-22 d 
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Illustration 2: Find the coordinates of the point which 


divides: 
(i) the join of (2, 3) and (5, -3) internally in the 
ratio 1:2 
(1) the join of (2, 1) and (3, 5) externally in the ratio 
2:3 


Solution: (1) Let, (x, у) be the coordinates of the point 
of division. Then, 


1(5)+ 2(2) 5+4 
= = = 3 








1+ 2 3 
“Х-3) 23) -386 , 
1-2 3 | 


Coordinates of the point of division are (3, 1). 


1:2 


PQ.3) (x, y) Q(5. 3) 
(ii) Let, (x, y) be the coordinates of the point of division. 














P(2, 1) Q(3,5) 
2(3)- 32) 6-6 
Then, x- 9) a: =0 
2-3 -1 
T OE 
2-3 -1 


-. Coordinates of the point of division are (10, —7). 


Illustration 3: Find the coordinates of the mid point 
of the join of points P(2, -1) and Q(-3, 4). 
Solution: The coordinates of the mid-point are 





2-3 1 
X2——2—— 
2 2 
idi 
TUB X 


Coordinates of the mid point are (s | 


Note: 


If the point R 1s given and we are required to find the 
ratio in which R divides the line segment PQ, it is 
convenient to take the ratio k:1. 

Then, the coordinates of R are 


Е х, Ку,+ n) 


k+1 ° x«l 


Illustration 4: In what ratio does the point (6, — 6) 
divide the join of (1, 4) and (9, -12)? 

Solution: Let, the point R (6, — 6) divides the join of 
Р(1, 4) and О (9, —12) in the ration k:1. 

By section formula, the coordinates of R are 


cL RE ius (ч аан) 








k+l ° k+l k+1° k+l 


But the coordinates of R are given to be (6, —6). 
k Е 
9 шал бапа 12444 
k+1 k+1 
> 9k+ 1 = 6k + 6 and -12k + 4 = -6k—6 
=> ЗА = 5 and - 6k = -10 








In either case, k = Зө) 


5 
К divides РО internally in the ratio 3 21 


1:6:5:Э:3. 






3. Centroid of a Triangle 
The point of concurrence of the medians of 
a triangle is called the centroid of triangle. It 
divides the median in the ratio 2:1. 
The coordinates of the centroid of a triangle 
whose vertices are (xi, Уу), (х, Y2) and (хз, уз) 
are given by 





Ён Xt Ху, Уул Уу? » 
3 у 3 : 








Find the centroid of the triangle whose 
angular points are (3, —5), (—7, 4) and (10, —2), respectively. 
Solution: The coordinates of centroid are 


Illustration 5: 





E 


= 55:14:32 
3 3 


| = (2, -1). 





4. Incentre of a Triangle 
Incentre of a triangle is the point of concurrence 
of the internal bisectors of the angles of a 
triangle. 
The coordinates of the incentre of a triangle 
whose vertices are (x, уу), (х, Y2) and (хз, уз) 
are given by 








| ax, + bx, +сх, ау +by, ша. 
a+b+c a+b+c 


А (x. 1) 





С (х3, уз) 


В (x5, y2) а 





Illustration 6: Find the coordinates of incentre 
of a triangle having vertices А(0, 0), B(20, 15) and 
C (-36, 15). 

Solution: We have, 


а= BC = (20 +36) (15415? = 56 
b= АС= J36y 4 (15) = 39 
c= AB- ,{(20)+ (15) = 25. 


Coordinates of incentre are 


Зе ах, +bx,+cx,; 56-0-39-20-25-(-36) _ 
56+39+ 25 








-1. 
at+b+e 


56:0+39:15+ 25:15 _ 
56+39+25 


_ ау * by, + СУ; _ 





а-»-с 
Thus, J = (-1, 8). 





5. Area of a Triangle The area of a triangle whose 
vertices are (Хү, уу), (х, уз) and (x4, уз) is given 
by 


1 
А= zri 09 = 23) + х Ол =) + x3 Uu = y3)l 








Condition of Collinearity of Three Points 


The points A (xj, yj), В (x, y) and C(x}, уз) will 
be collinear (1.е., will lie on a straight line) if the 
area of the triangle, assumed to be formed by joining 
them is zero. 





Shortcut Method for Finding the Area 





1. Write the coordinates of the vertices taken in 
order in two columns. At the end, repeat the 
coordinates of the first vertex. 
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Хү X yı 
x2 x У2 
X3 Уз 
xl X У 


2. Mark the arrow-heads as indicated. Each arrow- 
head shows the product. 

3. The sign of the product remains the same for 
downward arrows while it changes for an upward 
arrow. 

4. Divide the result by 2. 


1 
5. Thus, A = 5161 Ya — X4 Y) + (0 уз — X4 Y2) 





T: (x; У =x] y3)l. 








Illustration 7: Find the area of a triangle whose vertices 
are (4, 4) (3, —2) and (3, 16). 


Solution: Required area 


1 
Эл ё 0 482662 -08| 


1 1 
= л -54 | = 209 = 27 sq units. 


x 





Illustration 8: Show that the three points (-1, —1), 
(2, 3) and (8, 11) Пе on a line. 


Solution: The area of the triangle whose vertices are 
(-1, — 1), (2, 3) and (8, 11) is 
1 1 
А = Оа) |= 2101=0 


Since the area of the triangle is zero, the given points 
are collinear. 
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а 
3 
1 


1 
2 





X 
X 


Slope or Gradient of a Line 


The tangent of the angle which a line makes with the 
positive direction of x-axis is called the slope or the 
gradient of the line. It is generally denoted by m. If a 
line makes an angle 0 with x-axis, then its slope 
= tan Ө, i.e., т = tan Ө. 
Y 


Note: 


1. Ifa line is parallel to x-axis, т = tan 0 = 0. 


O: 2-2 


2. If a line is parallel to y-axis, т — tan 90° = ee. 


Illustration 9: Find the slope of a line whose inclination 
with x-axis 1s 30°. 


1 
Solution: Slope, т = tan 30° = —=. 
: 3B 


Slope of a Line Joining Two Given Points 


The slope of the line joining two points (хү, y,) and 
(X5, Уз) is 

у= уу Difference of ordinates 
x,- x, Difference of abscissae 


Illustration 10: Find the slope of the line passing 
through the points (2, 3) and (4, 9). 
У У 


Х,- Х 


_ 9-3 


= "EY 





т= 


Solution: Slope of the line = 


Parallel and Perpendicular Lines 


(a) Two lines are parallel if and only if their slopes m,, 
m, are equal, i.e., if m, = т.. 


(b) Two lines are perpendicular if and only if their slopes 
тү, m, satisfy the condition m, m, = —1. 


Illustration 11: 
and (—5, 1) is: 
(a) parallel to the line joining (7, —1) and (0, 3), 

(b) perpendicular to the line joining (4, 5) and (0, 2). 


Show that the line joining (2, —3) 


Solution: Let, / be the line joining the points (2, —3) 
and (-5, 1). 








1- (3) 4 
b= =--. 
Slope of 4, —5—2 7 
(a) Let /, be the line joining the points (7, —1) and (0, 3). 
3-14) 4 
Lc =--. 
Slope of ^ 0-7 7 


Slope of / = slope of /, (each = —4/7). 
. Lines /, and 7, are parallel. 
(b) Let L be the line joining the points (4, 5) and (0, —2). 
О 7607 
0-4 -4 4 





Slope of /, = 


4 7 
Slope of /, x slope of А =- т^ 3 1, 
^. the lines /, and /, are perpendicular. 


Locus 


When a point moves so that it always satisfies a given 
condition or conditions, the path traced out by it 1$ called 
its locus under these conditions. 


Illustration 12: Let, О be a given point in the plane 
of the paper and let a point P move on the paper so that 
its distance from O 18 constant and is equal to a. All the 
positions of the moving point must lie on a circle whose 
centre is O and radius 18 a. This circle 18, therefore, the 
locus of P when it moves under the condition that its 
distance from О 18 equal to a constant a. 





Shortcut Method to Find the Locus 


1. Take a point on the locus and suppose that its 
coordinates are (x, y). 

2. Apply the given conditions(s) to (x, y) and simplify 
the algebraic equation so formed. 

3. The simplified equation 18 the required equation of 
the locus. 


Illustration 13: А point moves so that its distance 
from (3, 0) is twice its distance from (—3, 0). Find the 
equation of its locus. 

Solution: Let P(x, y) be any point on the locus. And, 
А (3, 0) and В (-3, 0) be the given points. 


By the given condition, РА = 2 PB. 


=>- 3+ (y= 0! = 2+ 3) + (у— 0) 
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Squaring both sides, 
x ty -6x 9 4 (x. H y + 6x + 9) 


or 














3x + 3y + 30x + 27 = 0 
x ty 10x + 9 = 0, 











which is the required equation of the locus. 





Exercise- | 





1. The distance between the points (7, 9) and (3, -7) 
18: 





(а) 4415 (b) 44/17 
(c) 1744 (d) 174/5 
2. The distance between (соб, sin Ө) and (sin Ө, — cos 
0) їв: 
(a) V3 (b) J2 
(c) 1 (d) 0 
3. The distance between the points (4, p) and (1, 0) 18 
5, then p = 
(a) +4 (b) 4 
(c) —4 (d) 0 


4. The distance between the points (asin 60?, 0) and 
(0, asin 30?) 18: 
гу @/ V2 (b) «v? 
(c) a/ 43 (d) None of these 

5. The distance between the two points is 5. One of 
them 1s (3, 2) and the ordinate of the second is —1, 
then its x-coordinate 1s: 
(а) 7, —1 (b) -7, 1 
(с) -7, —1 (d) 7, 1 

6. A line is of length 10 and one end is (2, —3). If the 
abscissa of the other end is 10 then its ordinate is 


(a) 3 or 9 (b) -3 or -9 
(c) 3 or —9 (d) -3 or 9 
7. The nearest point from origin is: 
(a) (2, 3) (5) (5, 0) 
(c) (2,-1) (d) (1, 3) 


8. The vertices of a triangle are A(2, 2), B(-4, —4), 
С (5, -8). Then, the length of the median through C 15 


(а) 465 (b) 4117 
(с) J85 (d) 1113 


9. 


P(3, 4), О(7, 7) are collinear with the point В where 
PR = 10. Then, В = 

(a) (5, 2) (b) (5, 2) 

(c) (5, 2) (d) (5, —2) 


. The third vertex of an equilateral triangle whose two 


vertices are (2, 4), (2, 6) is: 
(a) (43, 5) (b) (2V3, 5) 
(c) (2+ V3, 5) (d) (2, 5) 


. Three points (0, 0), (3, 43), (3, A) form an equilateral 


triangle. Then, A = 


(a) 2 (b) -3 
(c) —4 (d) None of these 
. The perimeter of a triangle formed by (0, 0), (1, 0), 
(0, 1) is: 
(а) 1+ 4/2 (b) 2+1 
(с) 3 (d) 2+ V2 
. ABC is an isosceles triangle with B = (1, 3) and C 
= (-2, T) then А = 
(a) (5/6, 6) (b) (6, 5/6) 
(c) (7, 1/8) (d) None of these 


. The area of the triangle formed by (a, a), (a+ 1, a 


+ 1), (a + 2, a) is: 
(a) à? (b) 2a 
(c) 1 (4) 42 


. The ratio in which (-3, 4) divides the line joining 


(1, 2) and (7, —1) is: 


(a) 2 : —-5 (b) 5:2 
(c) 1 : —5 (d)1:5 


. Mid-points of the sides AB and AC of AABC are (3, 


5) and (3, —3) respectively, then the length of BC = 


(a) 10 (b) 15 
(c) 20 (d) 30 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


The point (t, 20), (-2, 6) and (3, 1) are collinear then 
р 


(а) 3/4 (0) 4/3 

(с) 3 (4) 4 

The base vertices of a right angled isosceles triangle 
are (2, 4) and (4, 2) then its third vertex 1s 

(a) (1, 1) or (2, 2) 

(5) (2, 2) or (4, 4) 

(c) (1, 10) or (3, 3) 

(4) (2, 2) or (3, 3) 

The points (1, —1), (2, —1), (4, —3) are the mid points 
of the sides of a triangle. Then its centroid is 

(а) (7, —5) (b) (1/3, 1) 

(c) (77, 5) (d) (7/3, -5/3) 

The points (k, 2 — 2k), (1 — k, 2k) and (-4 — k, 6 
— 2k) are collinear then k = 


(a) —1 ог 1 
2 


1 
b)-— 1 
(9) aoe 


(c) -1 or 1 

(d) None of these 

The point (k, 3) is the centroid of the triangle formed 
Бу (2, 4), (3, k) and (4, 2) then k = 

(a) 2 (b) 3 

(c) 4 (d) 5 

The centroid of a triangle formed by (7, p), (а, —6), 
(9, 10) is (6, 3), then (p, 4) = 

(a) (4, 5) (b) (5, 4) 

(c) C$, 2) (d) (5, 2) 

The points (2, 1), (8, 5) and (x, 7) lie on a straight 
line. Then, the value of x 1s: 

(a) 10 (b) 11 

© из (4) 12 


The points (2, 3) and (4, 1) are collinear with the 
point: 

(a) (7, 2) (b) (7, 2) 

(c) (77, 2) (d) C77, 2) 

The point (22, 23) divider the join of P(7, 5) and Q 
externally in the ratio 3:5, then О = 

(a) (3, 7) (b) 3, 7) 

(c) (3, 77) (d) C3, 77) 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


The incentre of the triangle formed by (0, 0), (5, 0) 
and (0, 12) is: 


(a) (3, 3) (5) (2, 2) 

(c) (7, 7) (d) (9, 9) 

The locus of the point equidistant from (—1, 2) and 
(3, 0) 1s: 

(а) 2x -у-1=0 

(6) 2x +y +1 = 0 

(c)x+y+1=0 

(d)x+y-2=0 

A point moves so that its distance from y-axis is half 
of its distance from the origin. The locus of point is 





(a) 2x7 - у =0 
(b) х2 — 3у2 = 0 
(с) 3x7 -y =0 
(dx? - 2,7 = 0 


The locus of the point, the sum of whose distances 
from the coordinate axes is 9 is: 


(32-329 (b) х2 - у? =-9 
(c) )?-x?29 (d) None of these 
If A(4, 0) and B = (-4, 0), then the locus of P such 


that PA — PB — 4 is: 

(а) 333 + у? = 12 (b) 3x? – у? = 12 

(с) 3х2 – у2 = 8 (d) None of these 

The points (k, 2k), (3k, 3k) and (3, 1) are collinear 
then k = 


І 23 
0) = (b) -, 
2 2 
© @-5 


The centroid of the triangle formed by (1, 2), (—2, 2) 
and (1, 5) is: 

(a) (1, 2) (b) (0, 3) 

(c) C2, 2) (d) (5, 1) 

The ratio in which (4, 5) divides the join of (2, 3), 
(7, 8) 1s: 

(a) —2:3 (b) -3:2 

(c) 3:2 (d) 2:3 

The line segment joining (—3, —4) and (1, -2) 18 
divided by y-axis in the ratio. 

(a) 1:3 (b) 2:3 

(c) 3:1 (d) 3:2 
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EXERCISE-2 


(BASED ON Memory) 





. The curve described parametrically by 














x Ч +t+landy 3 1+ 1 represents 
(а) А pair of straight lines 
(b) An ellipse 
(c) A parabola 
(d) A hyperbola 


5. The graph of the linear equation 3x + 4у = 24 15 


a straight line intersecting x-axis and y-axis at the 
. : 3 
points А and B respectively. Р(2, 0) and обо >| 


are two points on the sides OA and OB respectively 
of AOAB, where O is the origin of the co-ordinate 


i = =? 
2. Area of the triangle formed by the graph of the умен ОАО Е 


straight lines х-у=0,х+у=2 and the x-axis is: (a) 20 cm 

(a) 1 square units (b) 2 square units (b) 2.5 cm 

(c) 4 square units (d) None of these (c) 40 cm 
[SSC, 2014] (d) 5 cm 


[SSC, 2012] 
3. The area (in sq. units) of the triangle formed in the 
first quadrant by the line 3x + 4y = 12 is: 6. The area of the triangle formed by the straight line 


(a) 8 (b) 12 3x + 2y = 6 and the co-ordinate axes is: 


(c) 6 (d) 4 
[SSC Assistant Grade Ш, 2013] 


(a) 3 square units 
(b) 6 square units 
(c) 4 square units 


4. The area of the triangle, formed by the graph of ax (d) 8 square units 


+ by = с (where a, b are two positive real numbers) 
and the coordinate axes, is: 


[SSC, 2012] 


7. The length of the intercept of the graph of the equation 
9x — 12y = 108 between the two axes is: 


(a) 15 units 
(b) 9 units 

(c) 12 units 
(d) 18 units 


2 


2 
с а 
а) — square unit b) —— square unit 
(a) p (b) 25,58 


2 
(c) £ square unit (d) Я square unit 
2ab bc 


[SSC Assistant Grade III, 2012] [SSC, 2012] 


ANSWER KEYS 





Exercise-| 





1. (5) 2.(b) 3. (а) 4. (@) 5. (а) 6 (с) ТО 8. © 9.(c) 10. (c) 11. (d) 12. (d) 13. (а) 


14. (c) 15. (a) 16. (c) 17. (b) 18. (b) 19. (d) 20. (a) 21. (b) 22. (d) 23. (b) 24. (b) 25. (d) 26. (b) 


27. (a) 28. (c) 29. (d) 30. (b) 31. (b) 32. (b) 33. (d) 34. (с) 





ExERcIsE-2 





1. (а) 2. (а) 3. (с) 4. (с) 5.(b) 6.(a) 7. (a) 
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EXPLANATORY ANSWERS 





















































ЕхЕВСІЅЕ- І 
1. (b) Distance between (7, 9) and (3, —7) is 4 aj 
1 
(7-3 +(9+7)? --/6-256-4-Л7. 14. (c) Area of dc acl atl 1 
а+2 а 1 
2. (9) \/(со50 — їп Ө)? + (sin Ө + cosQ)" E 
-41-1-4/. -lh 1 pu tA 
3. (а) 9 +р2= 25 > p 16 => р= +4. “2827 наа 
4. (d) Distance between (a sin 60°, 0) and (О, a sin 30°) 
is (asin 602)” + (asin309)? Са 
= «(11 — 15. (a) Let, the ratio be /:m, then, 
i s 7l 4m 1 2 
=3 > —=--. 
5. (a) m EE m -5 Бый mo B 
G xy | 25 > 9+77-~6x+9-25=0 16. (c) Let, D = (3, 5), E = (-3, -3), then 
> х-@-7-0 2 x=7,-. DE = 4(3 +3)° + (5 +3)° = /36+64 


6. (© ү00-2) «(y *3y =10 400 =10 ВС =2 DE =2х10=20. 


э 64 + у2 +9 +6у – 100 = 0 
> yt+6y-27=0 э у= 9, 3. 17. = == 15t = 20 t 
t+2 -2-3 


7. © 2-0? +(-1-0) - J5 18. (b) A = (2, 4), B = (4, 2), then C 


= (2, —1) is the nearest point. 











-6 6-1 



























































49 4)+(4-2) (4+2)+(2 21 
8. (с) Mid-point of 8-252| 2 | 2 
ир) (8 522|-а, 2) ог, (4,4). 
Now, CD =,/(5+1)? +(-8+1) 
= 486 +49 = 4/85. 19. (d) Centroid (BRA 23141 2) 
9. (c) 
10. (c) Third vertex k 2-2k 1 
_ [@2+2)+ 36-4) 6-4--002-2) 20. (а) |1-А 2k 1=0 
2 > 2 -4-k 6-2k 1 
= (2+3, 5). E. ESTE 1 
=> |1-2k 4К-2 0-0 
11. (d) Third vertex —4—2k 4 0 
(See оба Васе => (4-85 - (4k -2) (C4 - 25) = 0 
> (2k-1)(k+1)=0 э k=1/2,-1. 
2. EE (3, NC or, (0, 245). 23. (b) Equating the slopes, DEM em 








> x-8=3 > x 


35-3х 25-3уү. — 
(d) | с. | (22,23) > Q=(-3,-7). 


12. (d) Perimeter 21414 42 224 4/2. 





d 25. 
13. (a) АВ? ( >) tB- ад а 
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27. (а) (x + 1 + (p -2 = (х - 3? + у? 29. (d) Sum of the distances from the axis 
э ож +4 - 4у= х2 +9 – 6х + у? = К+ DI = 9. 
> 8x-4y-4-0 or 2x-y-l. 30. (b) PA = РВ +4 = РА = (PB + 4)? 
= РА? - РВ? = 8PB + 16 
28. (c) “РЭН: > 2х-үх-у > [(x — 4)? +2] - [(х +4)? +2] = 8PB + 16 
i HW = -16х = 8РВ + 16 = РВ? = 4(х + 4)? 
I x EY > [(x + 4)? +7] = 42 + 8x + 4 
> 3-y-0 > xi-y-12 





EXeERCISE-2 
(BaseD ON Memory) 





1. (a) Eliminating t from the given equations, we get x? Putting у = 0 in the equation 3x + 4у = 12, we have 
+ y? — 2xy — 2x — 2y + 4 = 0, which is an equation of 3x +0=12 => x=4 
the pair of straight lines. 











Coordinates of point B = (4, 0) 


2, (a) On putting x = 0 in Again, putting x = 0 in the equation 3x + 4y- 12, we 























х+у = 2, have, 
0+у=2 > y-2 0+ 4у= 12 ә у-3 

Point of intersection on y-axis = (0, 2) -. Coordinates of point А = (0, 3) 
Again, putting у = О inx+y=2,x=2 <. ОВ = 4 and ОА = 3 


Point of intersection оп x-axis = (2, 0) ^ Area (АОАВ) sb ИЕ IRA 
x —y = 0 will pass through origin and be equally inclined 2 2 


to axes. =6 sq units 
Y 4. (с) ax + by = c (given) 
c 
When x = 0, у= b 


When y = 0, х=© 
а 








On putting x = y in x + y = 2, we have, 
2у=2 2 у-1 
CD = 1 and OA = 2 


Area of AOAC => x OAx CD => 2x1 


= 1 square unit 





3. (© 





о В 


А 2 
АВаоГДОАН EC sq units 
Y 2 a b 2ab 
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Point of intersection on x-axis = (2, 0) putting x = 0, 
+ 2у = 6, 0 + 2у = 6 = у= 3 





















































5. (D OP = 2 
3 in the equation 3x 
00-- : | : ) 
2 Point of intersection on y-axis = (0, 3) 
Y ОА = 2, ОВ = 3 
А 
В =>. AOAB = х04х0В 
i 
Лу o| (2,0) А "X -1x2x3=3 sq units 
P 2 
7. (а) 
у 
Ү 
Ү 
А 
РО = JOP? + ОО? 
2 
_ 2413) fee? po Ё x 2 
2 4 4 4 О А (12, 0) 
23 =2.5 ст 
B (0, -9) 
6. (a) Putting у = 0 in the equation Y 
3x + 2y = 6, Y 
3х+0=6 => x-2 
Y Putting x = 0 in 9x — 12y = 108, 
4 0-12у-108 = y=-9 
B (0, 3) ; . 
Putting y = 0 in 9х - 12y = 108 
9x -0 = 108 > х=12 
Х”« О > Х 
A (2, 0) /. OA=12, ОВ = 9 
АВ = ОА? + OB? 
у 
= 12? +9? = 4144481 = 4225 = 15 units 


Data Interpretation 





INTRODUCTION 


Data interpretation deals with careful reading, 
understanding, organising and interpreting the data 
provided so as to derive meaningful conclusions. It is an 
important section today in all competitive examinations. 
The data representation can be broadly classified as 
tables, graphs and charts. 


Types of Data Representation 


1. Tables It 15 the systematic and scientific presentation 
of numerical data. It helps the person to make 
comparisons and draw quick conclusions. Tabular 
presentation makes complicated information easier to 
understand. In a table, data is arranged systematically 
in columns and rows. 

Illustration 1: In the Table below are given daily 
wages of male and female workers (in rupees) of two 
different factories: 








FACTORY A FACTORY B 
YEAR Male Female Male Female 
1997 120 120 240 200 
1998 100 108 170 160 
1999 80 110 120 130 
2000 90 108 140 160 
2001 170 130 240 260 
2002 120 170 250 270 





2. Line Graph А line graph depicts the variation of a 
quantity with respect to the two parameters calibrated 
on the x and y axes, respectively. In most of the cases 
the quantity 18 measured as a function of time, that 
Is, the variation in the quantity as time changes. 


In the line graph: 


(a) x-axis represents the time parameter (may be year or 
month) and y-axis represents any other variable parame- 
ter which have different values with respect to time. 

(b) the line going up indicates increase in the quantity 
with time. 

(c) the line going down indicates decrease in the quantity 
with time. 

(d) a horizontal line indicates no change in the quantity 
over that period. 





Illustration 2: The following 1 ne graph shows the 
number of children suffering from liver disorders in a 
State (in thousands). 
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3. Bar Graph А bar is a thick line whose width is 
shown merely for attention. A bar graph consists 
of bars. The height of the bar is a measure of the 
quantity that 1t represents. Therefore, quantities can 
be compared by the height of bars in the graph. 
Bars may be horizontal or vertical. They may be 
placed adjacent to each other or may be separated 
from each other by spaces depending upon the 
problem. 


Illustration 3: The graph given below shows the 
share price (in rupees) of a company during first eight 
months of a year. 
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SHARE VALUE IN RUPEES 


Illustration 4: The graph given below shows the yearly 






































Illustration 6: 
Crores rupees 























































































































production and sale of a company in Lakh tons. 30 
25 
Production 5 Investment 
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15 Current fixed 
20 assets 
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5. Pie Charts In a pie chart, the given data is 
distributed over a circle. Each part of the data makes 
5 a certain central angle. 
For example, if from all the questions asked in a Bank 
б РО exam, 25% аге on data interpretation, then central 
T T T T T T 1 
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Yearly Production and Sales (in Lakh tons) 


Illustration 5: Тһе graph given below gives information 
about the sale and profit details of a departmental store 
during the years from 1996 to 2003. 


Sale and Profit details (1996-2003) 
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Sale: (X in Lakhs) 
Profit: (X in Ten thousands) 


Sale: (< т Lakhs,) 
Profit: $ in Ten thousands 


4. Cumulative Bar Graph In a cumulative bar graph, 
the length of the bar 1s divided proportionately 
among various quantities represented in the graph. 
Thus, it may be conveniently used for making 
comparisons, 


angle made by this tern 
= Е х 360) = 90° 
100 


Pie charts are useful for representing percentages or 
proportions of variou s elements with respect to the total 
quantity. They also represent shares of various parts of 
a particular quantity. 


Illustration 7: Тһе following pie charts describe the 
characteristics of foreign tourists visiting India in a 
particular year. 


Russians 
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Between 20-40 years 
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6. Combination graph Quite often, data interpretation 
question is based not on a single graph but on a 
combination of two or more graphs. It can be line 
and bar, line and pie, bar and pie, cumulative and 
pie charts. 


Illustration 8: The following graph shows annual 
sales of companies A and В ($ in lakh) for 1994-1999. 


Annual sales of $$$mies 


A and B (X in lakh$$$ 1994-99 


Annual sales of companies 
A and B (3 in Lakh) for 1994—99 
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4. Be careful about minor details. Students often 
miss them and give wrong answers. 
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Some Useful Instructions 






. Do not waste time memorising a Table. You can 
refer to it as many times as you want during the 
examination. 


. Your answer should be accurate and based on 
precise data given in the Table. 


. Do not include your own information in 
answering questions, however, accurate you may 
be. Stick to the data i resented to you. 








Exercise- | 





1. Directions: Study the following graph carefully and 
answer the questions given below it. 


Production of foodgrains by a State over the years 
(1000 tons) 
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(1) The average production of 1990 and 1991 was 
exactly equal to the average production of which 
of the following pairs of years? 

(a) 1991 and 1992 (b)1992 and 1994 
(c) 1993 and 1994  (4)1994 and 1995 
(e) None of these 


(ii) What was the difference in the production of 
foodgrains between 1991 and 19942 


(a) 10000 tons 
(b) 15000 tons 
(c) 500 tons 

(d) 5000 tons 

(e) None of these 


(ш) In which of the following years was the 
percentage increase in production from the 
previous year the maximum among the given 
years? 


(a) 1991 
(b) 1993 
(c) 1995 
(d) 1990 
(e) None of these 
(iv) In how many of the given years was the 
production of foodgrains more than average 
production of the given years? 
(a) 2 (b) 3 
(c) 4 (d) 1 
(e) None of these 
(v) What was the percentage drop in the production 
of foodgrains from 1991 to 1992? 
(a) 15 (b) 20 
(c) 25 (d) 30 
(e) None of these 


2. Directions: Study the following graphs carefully and 


answer the questions given below: 
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INCOME OF A COMPANY (IN * LAKHS) 
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(1) In which of the following years was the amount 
of profit the maximum? 
(a) 1997 (b) 1994 
(c) 1993 (d) 1995 
(e) None of these 


(1) Approximately what was the average expenditure 
of the given years? 


(a) 5110 Lakh (b) 3130 Lakh 
(c) 7120 Lakh (d) 8140 Lakh 
(e) Data inadequate 


(iii) In which of the following years was the increase/ 
decrease in per cent profit from the previous 
year the minimum? 


(a) 1994 (b) 1996 
(c) 1997 (d) 1995 
(e) None of these 
(iv) Approximately what was the expenditure in 
1994? 
(a) 3120 Lakh (b) 5160 Lakh 
(c) 3140 Lakh (d) 5180 Lkh 
(e) Data inadequate 


(v) If the profit percentage in 1997 was 25, what would 


3. 


100 4 





have been the expenditure in that year? 


(a) 3130 Lakh (b) 5148 Lakh 
(c) 3120 Lakh (d) $152 Lakh 
(e) None of these 


Directions: Study the following graph carefully and 
then answer the questions based on it. The percentage 
of five different types of cars produced by a company 
during two years is given below. 
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1996 1997 
(1) What was the difference in the production of C 
type cars between 1996 and 1997? 
(a) 5000 (b) 7500 
(c) 10000 (d) 2500 
(e) None of these 


(1) If 85% of E type cars produced during 1996 
and 1997 are being sold by the company, then 
how many E type cars are left unsold by the 


company? 
(a) 142800 (b) 21825 
(c) 29100 (d) 25200 


(e) None of these 


(ш) If the number of A type cars manufactured in 
1997 was the same as that of 1996, what would 
have been its approximate percentage share in 
the total production of 1997? 


(a) 11 (b) 13 
(c) 15 (d) 9 
(e) None of these 
(iv) In the case of which of the following types of 


cars was the percentage increase from 1996 to 
1997 the maximum? 


(а) А (0) Е 
(c) D (d) B 
(e) € 


(v) If the percentage production of Р type cars 
in 1997 was the same as that of 1996, what 
would have been the number of cars produced 
in 1997? 

(a) 112500 
(c) 130000 
(e) None of these 


(b) 120000 
(d) Data inadequate 


. Directions: Study the following graph carefully and 
answer the questions given below it. 


Rose production 
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(i) Which of the following State(s) contribute(s) less 
than 10 per cent in the total rose production? 


(a) Only Raj as than 

(b) Rajasthan, Karnataka 

(c) Rajasthan, Karnataka, Haryana 

(d) Rajasthan, Karnataka, Haryana and Gujarat 
(e) None of these 


(1) By what percentage rose production of other 
States is more than that of the Maharashtra? 
(a) 25 (b) 30 
(c) 20 (d) 15 
(e) None of these 

(11) What 18 the approximate average production 
of roses (in thousands) across all the states? 


(a) 21 (b) 20 
(c) 19 (d) 18 
(e) 17 


(iv) Approximately what percentage of the total rose 
production 1s shared by the other States? 
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(a) 10 (b) 20 
(c) 30 (d) 40 
(e) 35 


(v) If total percentage contribution of the States 
having production of roses below twenty thousand 
is considered, which of the following statements 
is true? 

(a) It is little above 40% 
(b) It is exactly 35% 

(c) It is below 35% 

(d) It is little below 30% 
(е) None of these 


. Directions: Study the following graph carefully and 


answer the questions given below it. 


Packaging Materials Used (In tonnes) 
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Aluminium Поп Glass Paper Plastic 


(1) What per cent of the total glass packaging material 
was used for packaging food items? 
(a) 40.8 (b) 41.8 
(c) 40.7 (d) 41.0 
(e) None of these 

(1) Approximately how much per cent more plastic 
was used than iron for packaging food items? 


(a) 32 (b) 320 
(c) 33 (d) 325 
(e) 225 


(11) In the case of which one of the following 
packaging materials used for packing food items 
and beverages respectively the ratio is 4:9? 
(a) Glass (b) Paper 
(c) Aluminium (d) Iron 
(e) None of these 


(iv) What is the ratio between the glass and aluminium 
packaging used for packing beverages? 
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(a) 17:56 

(c) 84:37 

(e) None of these 
(v) Approximately what per cent of all the packaging 

materials used for packing food items was 

contributed by plastic? 


(b) 56:17 
(d) 37:84 


(a) 60 (b) 65 
(c) 70 (d) 55 
(e) 50 


(vi) Approximately what per cent of all the 
packaging materials used for packing food items 
and beverages was contributed by plastic and 
aluminium together? 


(a) 60 (b) 70 
(c) 80 (d) 65 
(e) 75 


(vii) What per cent of all the packaging materials 
used for packing beverages was contributed 
by paper (Find the answer up to two decimal 


places). 
(a) 2.42 (b) 3.41 
(c) 2.41 (d) 3.42 


(e) None of these 


6. Directions: Study the following graph carefully and 
answer the questions given below. 
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(1) In which year was the sale of “Рер-ир” the 


maximum? 
(a) 1990 (b) 1991 
(c) 1992 (d) 1993 


(e) None of these 


(1) In the case of which soft drink was the average 
annual sale maximum ш the given period? 


(a) Pep-up only (b) Cool-sip only 
(c) Dew-drop only (d) Gool-sip and Dew-drop 
(e) Pep-up and Dew-drop 
(11) In the case of Cool-sip drink, what was the 
approximate per cent increase in sale in 1992 
over its sale in 1991? 


(a) Less than 20 (b) 20-25 
(c) 25 (d) 31-35 
(e) 36-40 


(iv) In the year 1990, what was the difference 
between the number of ‘Pep-up’ and ‘Cool-sip’ 
bottles sold? 


(a) 5000000 
(c) 50000 
(e) 1000000 


(v) What was the approximate per cent drop in sale 
of Pep-up in 1990 over its sale in 19892 


(b) 500000 
(d) 5000 


(a) .5 (b) 12 
(c) 14 (d) 20 
(e) 28 


7. Directions: Study the following graph carefully to 
answer the questions given below it. 


Import and Export of spare parts by an automobile 
company over the given years 
704 
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(i) During which year the percentage rise/fall in 
imports from the previous year is the lowest? 
(a) 1994 (b) 1998 
(c) 1997 (d) 1995 
(e) None of these 

(ii) What is the ratio of total imports to total exports 
for all the given years together? 


(а) 31:35 
(с) 65:63 
(e) None of these 
(11) In which of the following pairs of years the total 
import 18 equal to total export in the same pair 
of years? 


(a) 1996-1997 
(c) 1998-1999 
(e) None of these 


(iv) The total exports in the years 1995, 1996 and 
1999 together are what per cent of the total 
import during the same period? (up to two 
decimal places) 


(a) 107.41 
(c) 93.33 
(d) None of these 


(v) Which of the following pairs of years and the 
per cent increase in the export over the previous 
year is correctly matched? 


(a) 1996-14.29 (b) 1997—10 
(c) 1995-33.33. (а) 1994-11.11 
(e) None of these 


(b) 35:31 
(d) 63:65 


(b) 1993-1998 
(d) 1995-1996 


(b) 107.14 
(d) 93.67 


8. Directions: Study the following graphs carefully to 


answer these questions. 


Production (in Lakh tons) of six units of a company 
2001 and 2002 
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(1) What is the average production of all the units 
(in Lakh tons) for the year 2002? 
(a) 89 (b) 92 
(c) 87 (d) 95 
(e) None of these 
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(ii) Average production of three units А, В and C in 
2001 1s what per cent of the average production 
of units D, E and F in 2002? (rounded off to 
two digits after decimal) 


(a) 109.43 (b) 90.37 
(c) 91.38 (d) 106.43 
(e) None of these 


(11) What 18 the ratio of total production for two 
years together for unit В to that for C? 
(a) 17:13 (b) 13:17 
(c) 11:13 (d) 19:13 
(e) None of these 

(iv) Total production for two years together by unit 
F 18 what per cent of the total production of the 
two years together by unit D? (rounded off to 
two digits after decimal) 


(a) 79.49 (b) 78.49 
(c) 78.47 (d) 79.29 
(e) None of these 
(v) What is the total production of units C, D, and 
E together for both the years? (in Lakh tons) 
(a) 495 (b) 595 
(c) 545 (d) 515 
(e) None of these 


. The following graph gives Sales, Expense and Capital 


of a company for a period of five years-1994 to 
1998. Read the graph and answer questions 140 to 
144. 
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(1) What has been the simple average growth rate 
perannum of expense between 1994 and 1998? 


(a) 2596 (b) 332% 


(c) 40% (d) 130% 
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(1) In which year was the sales-to-expense ratio the 


lowest? 
(a) 199 (b) 1996 
(c) 1997 (d) 1998 


(ш) What was the average per annum increase in 
sales (in € crore) from 1994 to 1998? 
(a) 50 (b) 60 
(c) 80 (d) 100 
(iv) In which year was the ratio of profits to capital 
the highest? 
(a) 1998 (b) 1995 
(c) 1996 (d) 1997 
(v) In which year was the ratio of sales to capital 
the lowest? 
(a) 1998 (b) 1997 
(c) 1996 (d) 1995 
10. Directions: Study the following graph carefully and 
answer the questions given below. 


Production of three types of tyres by a company over 
the year (in Lakh) 
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(1) What was the percentage drop in the number of 
C type tyres manufactured from 1993 to 19942 
(a) 25 (b) 10 
(c) 15 (d) 25 
(e) None of these 


(п) What was the difference between the number of 
B type tyres manufactured in 1994 and 19952 


(a) 100000 (b) 2000000 
(c) 1000000 (d) 1500000 
(e) None of these 
(iii) The total number of all the three types of tyres 


manufactured was the least in which of the 
following years? 


(a) 1995 (b) 1996 
(c) 1992 (d) 1994 
(e) 1993 


(iv) In which of the following years was the 
percentage production of B type to C type tyres 
the maximum? 


(a) 1994 (b) 1992 
(c) 1996 (d) 1993 
(e) 1995 


(v) The total production of C type tyres in 1992 and 
1993 together was what percentage of production 
of B type tyres in 1994? 

(a) 50 (b) 100 
(c) 150 (d) 200 
(e) None of these 


11. Directions: Study the following graph carefully to 
answer the questions given below it. 


Production of paper (in Lakh tonnes) by 3 different 
companies A, B, and C over the years 
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(1) What is the difference between the production 
of company C in 1991 and the production of 
company А in 1996? 
(a) 50000 tonnes 
(c) 5000000 tonnes 
(e) None of these 


(b) 50000000 tonnes 
(d) 500000 tonnes 


(1) What 18 the percentage increase in production 
of company А from 1992 to 19932 


(a) 37.5 (b) 38.25 
(c) 35 (d) 36 
(e) None of these 


(iii) For which of the following years the percentage 
of rise/fall in production from the previous year 
the maximum for company 5? 


(a) 1992 (b) 1993 
(c) 1994 (d) 1995 
(e) 1996 


(iv) The total production of company C in 1993 and 
1994 1s what percentage of the total production 
of company А in 1991 and 19922 
(a) 95 (b) 90 
(c) 110 (d) 115 
(e) None of these 
(v) What is the difference between the average 
production per year of the company with highest 
average production and that of the company with 
lowest average production in Lakh tonnes? 
(a) 3.17 (b) 4.33 
(c) 4.17 (d) 3.33 
(e) None of these 
12. Directions: These questions are based on the following 
bar graph. Read the graph and answer the questions. 


Finances of XYZ Railways 
Finance of XYZ Railways. 


Gross Traffic Receipts 
Total Expenditure 




















10000 4 








8500 
8000 


8000 4 


о 
о 
мэ 
œ~ 


7 













6400 
5800 





6000 4 


5300 
5100 


7 
/ 
/ 


2 
2 
2 


J 
/ 
J 
2 


0 т т т т 1 
1993-94 1994-95 1995-96 1996-97 1997-98 


(in € crore) 


4000 4 


2000 4 























(1) What is the percentage increase in the gross traffic 
receipts in 1995-96 as compared to 1993—94? 
(a) 33.9% (b) 41.596 
(c) 20.796 (d) 1796 

(11) If profit = gross traffic receipts — total expenditure, 
then in 1996—97, what percentage of gross traffic 
receipts 18 the profit made? 

(a) 5.9% (b) 6.4% 
(c) 7.2% (d) 896 
(iii) In which year was the profit as a percentage of 
gross traffic receipts the highest? 
(a) 1997—98 (b) 1996—97 
(c) 1995—96 (d) 1994—95 

(iv) In order to make a profit of 10%, what should 

have been the gross traffic receipts (in crore) in 
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1994—95, total expenditure remaining the same? 
(a) 5667 (b) 5876 
(c) 6444 (d) 7667 

(v) By what amount (in $сгоге) has the expenditure 
increased over the period 1993—94 to 1997—98? 
(a) 4100 (b) 3900 
(c) 3850 (d) 3700 

13. Directions: Study the following table carefully and 
answer the question given below it. 


Number of candidates from different locations appeared 
and passed in a competitive examination over the years 





Rural Semi-urban State capitals Metropolises 


Year App. Passed App. Passed App. Passed App. Passed 





990 1652 208 7804 2513 5054 1468 9538 3214 
991 1839 317 8562 2933 7164 3248 10158 4018 


992 2153 932 8139 2468 8258 3159 9605 3038 





993 5032 1798 9432 3528 8529 3628 11247 5158 
994 4915 1668 9784 4015 9015 4311 12518 6328 
995 5628 2392 9969 4263 1725 4526 13624 6419 





(i) For the candidates from which of the following 
locations was there continuous increase both in 
appeared and passed? 


(a) Semi-urban (b) State capital 


(c) State capital and Rural (d) Metropolises 


(e) None of these 


(1) In which of the following years was the 
percentage passed to appeared candidates from 
semi-urban area the least? 


(a) 1991 (b) 1993 
(c) 1990 (d) 1992 
(e) None of these 
(11) What approximate value was the percentage 


drop in the number of semi-urban candidates 
appeared from 1991 to 1992? 


(a) 5 (b) 10 
(c) 15 (d) 8 
(e) 12 


(iv) In 1993 percentage of candidates passed to 
appeared was approximately 35 from which 
location? 


(a) Rural 

(b) Rural and Metropolises 

(c) Semi-urban and Metropolises 
(d) Rural and Semi-urban 

(e) None of these 
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(v) The total number of candidates passed from 
Rural in 1993 and Semi-urban in 1990 was 
exactly equal to the total number of candidates 
passed from State capital in which of the 
following years? 
(a) 1990 
(c) 1994 
(e) None of these 


14. Directions: Study the following table carefully and 
answer the questions given below it. 


(b) 1993 
(d) 1992 





Fare in rupees for three different types of vehicles 








Fare for distance up to Vehicle 

Type A Type B Type C 
2 Km $5.00 $7.50 310.00 
4 Km $900 $14.50 319.00 
7 Km 313.50 324.25 331.00 
10 Km 317.25 333.25 341.50 
15 Km 322.25 345.75 356.50 
20 Km 326.00 355.75 369.00 
Note: 


Fare per Km for intermittent distance is the same. 


(1) Shiv Kumar has to travel a distance of 15 Km in 
all. He decides to travel equal distance by each 
of the three types of vehicles. How much money 
18 to be spent as fare? 


(a) $51.75 (b) 347.50 
(c) 347.25 (d) 851.25 
(e) None of these 


(1) Ajit Singh wants to travel a distance of 15 Km. 
He starts his journey by Type A vehicle. After 
travelling 6 Km, he changes the vehicle to Type 
B for the remaining distance. How much money 
will he be spending 1n all? 


(a) 342.25 (b) 336.75 
(c) 340.25 (d) 342.75 
(e) None of these 


(ш) Mr X wants to travel a distance of 8 Km by 
Type A vehicle. How much more money will 
be required to be spent if he decides to travel 
by Type B vehicle instead of Type A? 


(a) $16 (b) 312.50 
(c) 314 (d) 313.50 
(e) None of these 


(iv) Rita hired a Type В vehicle for travelling a 
distance of 18 Km. After travelling 5 Km, she 
changed the vehicle to type A. Again, after 


travelling 9 Km by Type А vehicle, she changed 
the vehicle to Type C and completed her journey. 
How much money did she sp did in all? 


(a) 850 (b) 345.50 
(c) $55 (d) 850.50 
(e) None of these 

(v) Fare for 14th Km by Type C vehicle 18 equal to 
the fare for which of the following? 
(а) Туре B— 11th Km (b) Type B—9th Km 
(c) Type 4—4th Km (d) Type C— 8th Km 
(e) None of these 


15. Directions: Read the following table carefully and 
answer the questions given below it. 





Details of leading openers’ performance in 
20 one-day cricket matches 


No. of matches 





Openers Total Runs Highest Runs with runs 
100 or 50-99 0% 
more 
A 994 141 5 3 1 
В 751 130 1 8 2 
C 414 52 — 2 2 
D 653 94 — 4 Ї 
Е 772 85 - 7 — 





(1) What 18 the difference between the average runs 
of top two openers in terms of highest runs, if 
matches having 078 were ignored? 

(a) 4.7 (b) 13.7 
(c) 11.1 (d) 16.62 
(e) None of these 

(1) If matches having zero runs and the one with 
highest runs is ignored, what will be the average 
runs for opener C? 


(a) 21.29 (b) 21.79 
(c) 20.7 (d) 21.17 
(е) 20.19 


(11) By how much the difference between the two 
highest total runs differs from the difference 
between the two lowest total runs? 


(a) Lower by 18 (b) More Бу 18 
(с) Lower by 4 (d) More by 4 
(е) None of these 
(iv) Which of the given pairs of openers have ratio 
3:2 in their highest runs? 
(a) B and D (b) B and C 
(c) A and D (d) D and C 
(е) None of these 


(v) Excluding the match with the highest runs and 
matches with 50—99 runs, what will be the 
approximate average runs for opener В? 

(a) 25 (b) 15 
(c) 10 (d) 30 
(e) None of these 
16. Directions: Read the following Table carefully and 
answer the questions given below. 


Highest marks and average marks obtained by students 
in subjects over the years. 
The maximum marks in each subjects is 100. 





Subjects 


English Hindi Maths Science History 
High Avg High Avg High Avg High Avg High Avg 
1992 85 62 75 52 98 65 88 72 72 46 
1993 80 70 80 53 94 60 89 70 65 55 
1994 82 65 77 54 85 62 95 64 66 58 
1995 71 56 84 64 92 68 97 68 68 49 
1996 75 52 82 66 91 64 92 75 70 58 


1997 82 66 81 57 89 66 98 72 74 62 








(1) What was the grand average marks of the five 
subjects in 1996? 
(a) 63 
(c) 65 
(e) None of these 

(1) The difference in the average marks in History 
between 1994 and 1995 was exactly equal to the 
difference in the highest marks in Hindi between 
which of the following pairs of years? 


(a) 1992 and 1995 (b) 1993 and 1995 


(c) 1992 and 1996 (d) 1993 and 1997 
(e) None of these 


(b) 64 
(d) 68 


(11) What was the approximate percentage increase 
in average marks in History from 1992 and 


1993? 
(a) 20 (b) 25 
(c) 24 (d) 16 
(e) 18 


(iv) The average highest marks in English in 1992, 
1993 and 1996 was exactly equal to the highest 
marks in Hindi in which of the following years? 


(a) 1996 (b) 1997 
(c) 1994 (d) 1996 
(e) 1993 


(v) The difference between the highest marks and 
the average marks in Hindi was maximum in 
which of the following years? 
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(a) 1994 (b) 1997 
(c) 1995 (d) 1996 
(e) 1993 


(vi) The highest marks in Hindi in 1993 was what 
per cent of the average marks in Mathematics 


in 1996? 
(a) 135 (a) 130 
(c) 125 (d) 140 


(e) None of these 


(vii) If there were 50 students in 1993, what was the 
total marks obtained by them in Mathematics? 
(a) 2400 (b) 3000 
(c) 2500 (d) 3200 
(e) None of hese 
(viii) The difference between the highest marks in 
Science was maximum between which of the 
following pairs of years among the given years? 


(a) 1992 and 993 (b) 1992 and 1996 
(c) 1996 and 997 (d) 1992 and 1995 
(e) None of these 
17. Directions: Read the following information carefully 
and answer the questions based on it. 
In 6 educational years, number of students taking 


admission and leaving from the .5 different schools 
which are for nded in 1990 are given below. 





School A B C D E 
Ad L Ad L Ad L Ad L Ad L 
992 1025 — 950 — 1100 — 1500 — 1450 — 
993 230 120 350 150 320 130 340 150 150 125 
994 190 110 225 115 300 150 300 160 280 130 
995 245 100 185 110 260 125 295 120 310 120 
996 280 150 200 90 240 140 320 125 340 110 
997 250 130 240 120 310 180 360 140 325 115 
In the above table shown Ad = Admitted, Г, = Left 
(1) What is the average number of students studying 
in all the five schools in 1992? 
(a) 1494 (b) 1294 
(c) 1590 (d) 1640 
(e) None of these 











(1) What was the number of students studying in 
school В in 1994? 


(a) 2030 
(c) 1445 
(e) None of these 


(b) 1060 
(d) 1150 


(11) Number of students leaving school C from 
the year 1990 to 1995 is approximately what 
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percentage of number of students taking 
admission in the same school and in the same 


year? 

(a) 50% (b) 25% 
(c) 48% (d) 36% 
(e) 29% 


(iv) What is the difference in the number of students 
taking admission between the years 1991 and 
1995 in school D and B? 


(a) 514 (b) 1065 
(c) 965 (d) 415 
(е) None of these 
(v) In which of the following schools, percentage 


increase in the number of students from the year 
1990 to 1995 is maximum? 


(a) A (b) B 
(c) С (d) D 
(e) E 


18. Directions: Study the following Table and answer 
the following questions carefully. 


Following Table shows the percentage population of 
six States below poverty line and the proportion of 
male and female. 





Proportion of male and female 





Percentage 
population Below 
below poverty poverty line Above poverty line 
State line M:F M:F 
A 12 3:2 4:3 
В 15 5:7 3:4 
С 25 4:5 2:3 
р 26 1:2 5:6 
Е 10 6:5 3:2 
Е 32 2:3 4:5 


(1) The total population of state A is 3000, then what 
18 the approximate no, of females above poverty 
line in state A? 


(a) 1200 (b) 2112 
(c) 1800 (d) 1950 
(e) 2025 


(11) If the total population of C and D together 1s 
18000, then what is the total no. of females 
below poverty line in the above stated states? 
(a) 5000 (b) 5500 
(c) 4800 (d) Data inadequate 
(e) None of these 


(iii) If the population of males below poverty line 
in State A is 3000 and that in State Е is 6000, 


then .what is the ratio of the total population 
of State A and E? 
(a) 3:4 

(c) 1:2 

(е) None of these 


(b) 4:5 
(d) 2:3 


(iv) If the population of males below poverty line in 
State B is 500 then what is the total population 
of that State? 


(a) 14400 


(c) 8000 
(е) None of these 


(b) 6000 
(d) 7600 


(v) If in State E population of females above poverty 
line is 19800 then what is the population of males 
below poverty line in that State? 


(a) 55000 (b) 30000 
(c) 29700 (d) Date inadequate 
(e) None of these 


19. Direction the following Table carefully and answer 
the questions given below. 


Production of main crops in India (in millionon tonnes) 








Crops 91-92 92-93 93-94 94-95 95-96 96-97 
Pulses 20.5 22.4 24.6 23:5 27.8 28.2 
Oilseeds 32.4 34.6 40.8 42.4 46.8 52.4 
Вїсе 80.5 86.4 88.2 92.6 94.2 90.8 
Зирегсапе 140.8 1502 152.2 160.3 1564 172.5 
Wheat 130.2 1384 146.8 141.6 152.2 158.4 
Coarse grain 45.6 52.8 60.4 62.4 58.2 62.8 
Sum 450 484.8 513.2 522.8 535.6 565.1 


(i) Production of sugarcane in 1993-94 was 
approximately what percentage of production of 
rice in 1992-93? 


(a) 50 (b) 75 
(c) 150 (d) 125 
(е) 175 


(ii) Production of what type of crop was going to 
increase in each year in the given years? 
(a) Rice (b) Pulse 
(c) Sugarcane (d) Oilseeds 
(e) None of these 
(iii) What was the average production of pulse 
in the given years? 
(a) 26.8 million tones (b) 20.5 million tonnes 
(c) 24.5 million tones (d) 22.5 million tonnes 
(e) None of these 


(iv) Production of oilseeds was what percentage of 
the total crops produced in the year 1991-92? 


(4) 72 

(с) 2.7 

(e) None of these 
(v) In which of the following years the total 

production of oil seeds in the years 1994-95, 

1995—96 and 1996—97 was equal to the production 


(b) &4 
(d) 6.4 


of wheat? 
(a) 1993-94 (b) 1994—95 
(c) 1996-97 (d) 1992—93 


(e) None of these 


20. Directions: Study the following Tables carefully and 
answer the questions given below. 


Number of Cars (in thousands) of Different Models 
and Colours sold in two Metro Cities in a year 

















Metro M 
Type Colour 
Black Red Blue White Silver 
A 40 25 55 75 15 
B 20 35 60 80 20 
C 35 30 50 90 35 
D 45 40 45 85 40 
E 50 35 35 60 30 
F 55 42 40 65 52 
Metro H 
Type Colour 
Black Red Blue White Silver 
A 45 32 40 60 20 
B 30 37 39 81 35 
C 40 42 41 6 37 
D 35 39 37 90 42 
E 50 44 43 77 22 
Е 47 34 45 87 17 





(i) The difference between the white-coloured cars 
sold in the two metros of which of the following 
models is the minimum? 

(a) A (5) С 
(c) D (d) F 
(e) None of these 

(11) The total number of blue-coloured cars of Model 
E and D sold in Metro H 15 exactly equal to the 
number of white-coloured cars of which model 


in Metro M? 
(a) B (b) F 
(c) С (d) А 


(e) None of these 


(iii) What is the difference between the number of 
blue-colour cars of model “С” sold in Metro 
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M and number of red colour cars of model “Р” 
sold in Metro H? 
(a) 8,000 
(c) 12,000 
(e) None of these 
(iv) The total number of silver-coloured cars sold 


in Metro Н 18 approximately what percentage 
of that in Metro M? 


(b) 10,000 
(d) 15,000 


(a) 130 (b) 140 
(c) 90 (d) 100 
(e) 110 


(v) In Metro M the number of cars sold was maximum 
for which of the colour-model combinations? 
(a) White-C (b) Blue-5 
(c) Silver-B (d) White-D 
(e) None of these 
21. Directions: Study the following Table to answer the 
given questions. 
Number of students of different classes of a school 
playing different games 


Class > ХП XI X IX УШ VII VI 





Games | 
Chess 11 12 5 4 2 2 1 
Cricket 38 40 12 17 25 18 20 
Basketball 11 9 7 6 0 0 0 
Table Tennis 9 9 21 19 11 9 0 


Еоо ап 40 27 18 19 12 16 14 
Carrom 16 15 8 19 12 16 14 
Tennis 8 9 1 5 6 0 0 
Badminton 47 39 33 21 19 0 0 





(1) Approximately what рег cent of Class VIII 
students play Cricket out of the total students 
playing Cricket? 


(a) 13 (b) 4 
(c) 25 (d) 15 
(e) 17 


(i1) What is the ratio of the students playing Football 
in Class XI to those in Class X? 
(a) 1:2 (b) 2:5 
(c) 2:3 (d) 3:2 
(e) None of these 
(iii) Which game is the most popular? 


(b) Football 
(d) Table Tennis 


(a) Badminton 
(c) Carrom 
(e) Cricket 
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(iv) Approximately what per cent of Class X students 
play Table Tennis out of the total Class Х 
students playing the different given games? 


(a) 20 (b) 21 
(c) 27 (d) 26 
(e) 18 


(v) Which game has ascending number of students 
from class IX to XII? 


(a) Basketball Only (b) Badminton Only 
(c) Chess and Badminton (d) No game 
(e) None of these 
22. Directions: A Table showing the percentages of the 
total population of a State by age groups for the year 
1991 is given below. Answer the questions given 








below it. 
Age Group (in years) Per cent 

up to 15 30.00 

16-25 17.75 

26-35 17.25 

36-45 14.50 

46-55 14.25 

56-65 5.12 

66 and above 1.13 

Total 100.0 





(1) Which age group accounts for the maximum 
population in the State? 
(a) 16-25 (b) 26-35 
(c) 36-45 (d) 56-65 

(1) Out of every 4200 persons, the number of persons 
below 26 years 18: 
(a) 2006 approx 
(c) 746 approx 


(b) 1260 approx 
(d) 515 approx 


(ii) There are 200 million people below 36 years. 
How many million (approx) people are in the 
age group 56—65? 
(a) 30.07 (b) 15.75 
(c) 12.72 (d) 59.30 
(iv) If there are 10 million people in the age group 56 
years and above, what is the difference between 
the number of people in the age groups 16—25 
and 46-55? 
(a) 6.8 million (b) 5.6 million 
(c) 28.4 million (d) 34.7 million 
(v) If the difference between the number of people in 
the age groups 46-55 and 26-35 1$ 11.75 million, 
then total population of State is approximately 
(a) 360.23 million (b) 391.67 million 
(c) 400 million (d) 460.67 million 


23. Directions: Study the following table to answer these 
questions based on it 


XYZ Co. (Pvt.) Ltd. (in Lakh of 2) 








Year Total Sales Gross Profit Net Profit 
1990 351.6 155.5 542 
1991 407.9 134.3 42.6 
1992 380.1 149.9 38.9 
1993 439.7 160.5 50.3 
1994 485.9 203.3 65.8 





(i) In which year the difference between the total 
sales and the gross profit is the least? 


(a) 1990 (b) 1991 
(c) 1992 (d) 1993 
(1) The total sales in 1993 1s approximately what 
per cent of the total sales in 1990? 
(a) 75 (b) 85 
(c) 110 (d) 125 
(11) Which years show increase in all the categories 
simultaneously, that 1s total sales, gross profit 
and net profit as compared to the previous 
year? 
(a) 1993 and 1994 both 
(b) 1994 and 1992 both 
(c) 1992 and 1993 both 
(d) 1990 and 1991 both 


(iv) The net profit in 1991 is approximately what 
per cent of the total sales in 1993? 
(a) 6.5 (b) 7 
(c) 8 (d) 9.7 

(v) The per cent increase in the gross profit was the 
largest in which year as compared to the previous 


one? 
(a) 1991 (b) 1992 
(c) 1993 (d) 1994 


24. Directions: Refer to the following Table. Read the 
Table and answer the questions. 


Foodgrain Production in a Country in 1999 (in Lakh 
tons) 








State Rice Wheat Jowa Pulses Others 
P 45 103 — 27 29 
Q 48 86 73 19 15 
R 59 32 67 14 31 
S 41 37 59 21 15 
Т 37 22 41 13 11 
U 68 15 12 - 18 
V 57 8 7 12 10 
W 38 28 31 22 45 





(1) Which State had the highest grain production? 
(a) P (b) О 
(d) R (d) 5 


(1) What was the proportion of rice production to 
wheat production in the country? 


(a) 1:1 (b) 0.8:1 
(c) 1.2:1 (d) 2:1 
(11) Jowar was the most important foodgrain in the 
State/States; 
(а) О, К, 5 (5) О 
(с) А, S (d А, S T 


(iv) States P alone accounted for approximately what 
percentage of wheat production in the country? 
(a) 7396 (b) 5090 
(c) 4196 (d) 3096 

(v) If the average per hectare yield of rice in the 
country was 30 tons, then the area (approx.) 
under rice cultivation during the year was (in 
Lakh hectares) 
(a) 1.5 (b) 8 
(c) 13 (d) 40 

25. Directions: Following Table gives the population of 
a locality from 1988 to 1992. Read the Table and 
answer the questions. 





Increase (+) or 
decrease (—) over 








Year Меп | Women Children Total preceding year 
1988 65104 60387 — 146947 — 

1989 70391 62516 + (11630) 
1990 — 63143 20314 152922 — 

1991 69395 — 21560 — - (5337) 
1992 71274 65935 23789 160998 — 





(1) The number of children in 1988 is: 


(a) 31236 (b) 125491 
(c) 14546 (d) 21456 

(1) The number of children in 1989 15: 
(a) 144537 (b) 158577 
(c) 146947 (d) 149637 

(11) The number of women in 1991 is: 
(a) 25670 (b) 14040 
(c) 13970 (d) 15702 

(iv) The number of women in 1991 is: 
(a) 57630 (b) 56740 
(c) 52297 (d) 62957 
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(v) Increase or decrease of population in 1992 over 
1991 is: 
(a) — (12413) (b) + (12413) 
(c) + 155661 (d) + 7086 
26. Directions: The Table given below shows production 
of five types of cars by a company in the years 1989 
to 1994. Study the Table and answer questions. 


Production of cars by a company 








Year > 
Type 4 1989 1990 1991 1992 1993 1994 Том 
Р 8 20 16 17 21 6 88 
Q 16 10 14 12 12 14 18 
R 21 17 16 15 13 8 90 
5 4 6 10 16 20 31 87 
Т 25 18 19 30 14 27 133 
Total 74 71 75 90 80 86 476 





(1) In which year the production of cars of ай types 
taken together was approximately equal to the 
average of the total production during the period? 
(a) 1989 (b) 1991 
(c) 1993 (d) 1994 

(1) In which year the total production of cars of 
types P and O together was equal to the total 
production of cars of types R and SS together? 
(a) 1990 (b) 1991 
(c) 1994 (c) None of the above 

(11) During the period 1989-94, in which type of 

cars was a continuous increase in production? 
(a) P (b) О 
(c) R (d) 5 

(iv) The production of which type of cars was 25% 

of the total production of all types of cars during 


1993? 
(a) 5 (b) R 
(c) Q (d) P 


(v) The per cent increase in total production of all 
types of cars in .1993 to that in 1991 was? 


(a) 15 (c) 20 
(c) 25 (d) 30 
27. Directions: These questions are based on the following 
graphs: 


Classification of appeared candidates in a competitive 
test from different States and qualified candidates 
from those States. 
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Appeared candidates — 45000. 
Qualified candidates = 9000. 








(1) What is the ratio of the number of appeared 
candidates from States C and E together to that 
of the appeared candidates from States 4 and F 


together? 
(a) 17:33 (b) 11:13 
(c) 13:27 (d) 17:27 


(e) None of these 


(1) In which State, the percentage of qualified 
candidates with respect to that of appeared 
candidates is minimum? 


(a) С (b) F 
(c) D (d) E 
(e) G 


(iii) What is the difference between the number of 
qualified candidates' of States D and those of G? 
(a) 690 (b) 670 
(c) 780 (d) 720 
(e) None of these 

(iv) What is the percentage of qualified candidates 
with respect to appeared candidates from States 
B and C taken together? (rounded to two decimal 


places) 
(a) 23.11 (b) 24.21 
(c) 21.24 (d) 23 


(e) None of these 


(v) What 18 the ratio between the number of 
candidates qualified from States B and D together 


to the number of candidates appeared from State 
“С”, respectively? 
(a) 8:37 

(c) 37:40 

(e) None of these 


(b) 11:12 
(d) 7:37 


28. Directions: These questions are based on the following 
graphs: 

Distribution of candidates studying Arts and Commerce 

from seven different institutes А, B, C, D, E, Е and 

G. Total Number of Students Studying Arts — 3800 








Total Number of Students Studying Commerce = 4200 


SEN 


D 
1496 


(1) What is the ratio between the number of students 
studying Arts from Institute E and the number 
of students studying Commerce from Institute D, 


respectively? 
(a) 17:19 (b) 19:27 
(c) 14:19 (d) 19:21 


(e) None of these 


(1) What 18 the total number of students studying 
Arts from Institutes 4 and G. together? 
(a) 1102 (b) 918 
(c) 966 (d) 1130 
(e) None of these 
(11) How many students are studying Commerce 
from Institutes B and D together? 
(a) 1158 (b) 1302 
(c) 1232 (d) 1272 
(e) None of these 


(iv) How many students are studying Ай and 
Commerce from Institute ‘B’? 
(a) 1418 (b) 2000 
(c) 1018 (d) 1208 
(e) None of these 
(v) What is the ratio between the number of students 
studying Arts and Commerce, respectively from 
Institute ‘Е’? 
(A) 19:27 
(c) 19:29 
(e) None of these 
29. Directions: The pie-chart drawn below shows the 
expenses of a family on various items and its savings 
during the year 2001. Study the graph and answer 
the questions given below: 
Percentage of Money Spent on Various Items and 
Savings by a Family during 2001 


(b) 17:29 
(d) 17:27 







Other items 
2096 









Education 
of children 
1296 





Savings 1596 









Housing 1596 






Food 2396 


Clothing 
1096 








(1) Maximum expenditure of the family was on 
(a) Food (b) Housing 
(c) Education of Children (d) Other items 
(1) The total savings of the family for the year were 
equal to the expenditure on: 
(a) Food 
(b) Clothing 
(c) Housing 
(d) Other items including transport 
(11) What per cent of the income was spent on 
transport and other items together? 
(a) 25% (b) 2096 
(c) 3096 (d) 3296 
(iv) If the total income of the family was 7100000, 
how much money was spent on the eduction of 
children? 
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(а) 510000 (b) $12000 
(c) 315000 (d) 323000 
(v) If the total income for the year was 7100000, the 
difference of the expenses (in rupees) between 
housing and transport was: 
(a) 15000 (b) 12000 
(c) 7000 (d) 10000 
30. Directions: The circle graph given here shows the 
spendings of a country on various sports during 
a year. Study the graph carefully to answer these 
questions. 
Percent of Money Spent on Various Sports for One Year 






Foodball 
15.096 

















Basketball 
12.596 






Hockey 
15.0% 






Cricket 
25.096 





(1) If the total amount spent on sports during the 
year was €15000000, then the amount spent on 
Cricket and Hockey together was: 

(a) 26000000 (b) 35000000 
(c) 3750000 (d) 47500000 

(ii) If the total amount spent during the year 
was €1,20,00,000 how much was spent on 
basketball? 
(а) 712,50,000 (b) $10,00,000 
(с) $12,00,000 (d) 715,00,000 

(11) The ratio of the total amount spent on football 

to that spent on Hockey was: 


(a) 1:15 (b) 1:1 
(c) 15:1 (d) 3:2 
(iv) The graph shows that the most popular game 
1s: 
(a) Hockey (b) Football 


(c) Cricket (d) Basketball 

(v) The country spent the same amount of money 
on: 
(a) Hockey and Tennis (b) Golf and Basketball 
(c) Cricket and Football (d) Hockey and Golf. 
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31. Directions: Study the chart and give the answers of 
following questions. 


Selling of cars in UK according to their colours 


Blue 1396 Yellow 1096 







Green 996 "E Red 1996 








Silver 1096 
Brown 296 


Black 596 White 2696 


Golden 696 


(1) 5096 of all the cars consisted of which colours 
of car? 


(a) Black, Golden, Blue, Red, 
(b) Blue, Black, Red, Silver 
(c) White, Golden, Blue, Black 


(d) White, Blue, Green, Black 
(e) None of these 


(ii) Cars of which colour are 20% less popular than 
white coloured cars? 


(a) Black (b) Golden 
(c) Red (d) Blue 
(e) None of these 


(iii) Cars of which colour are 13% less popular than 
white coloured cars? 


(a) Blue (b) Green 
(c) Silver (d) Yellow 
(e) None of these 


(iv) Cars of which colour when increased by two 
percent and then combined with that of red cars 
will make 30 per cent of the total? 


(a) Golden (b) Blue 
(c) Black (d) Yellow 
(e) None of these 


(v) If in a certain period the total production of all 
cars was 95400 then how many more blue cars 
were sold than green? 


(a) 2580 (b) 3618 
(c) 2850 (d) 3816 
(e) None of these 


32. Directions: Seven companies A, B, C, D, E, F and 
G are engaged in production of two items I and II. 
The comparative data about production of these items 
by the seven companies is given in the following 
graph and Table. Study them carefully and answer 
the questions given below. 


Percentage of the total production produced by the 
seven companies 
G 12% 










F5% < 
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D 896 


Cost of the total production (both items together) by 
seven companies = 325 crores 

Ratio of production between items I and II and 
the per cent profit earned for the two items. 








Company Ratio of Production Per cent profit earned 
Item I Item II Item I Item II 

A 2 3 25 20 

B 3 2 32 35 

C 4 1 20 22 

р 3 5 15 25 

Ё 5 3 28 30 

Е 1 4 35 25 

G 1 2 30 24 





(1) What 1$ the total cost of the production of item 
I by companies А and C together in crore? 
(a) 9.25 (b) 5.9 
(c) 4.1625 (d) 4.9 
(e) None of these 

(1) What is the amount of profit earned by company 
D on item II? 


(a) 33.125 Crore 
(c) 33.125 Lakhs 
(e) None of these 


(b) 331.25 Crore 
(d) 331.25 Lakhs 


(11) Cost of production of item I by company F 1s 
what per cent of the cost of production of item 
II by company D? 
(a) 1696 (b) 33.33% 
(c) 66.67% (d) 12.596 
(e) None of these 
(iv) What is total profit earned by company G for 
items I and II together? 


(a) 278 Lakhs (b) 81.62 Crore 
(c) 87.8 Crore (d) 716.2 Lakhs 
(e) None of these 


(v) What 1s the ratio of the cost of production of 
item I by company А to the cost of production 
of item I by company D? 
(a) 3:5 (b) 1:2 
(c) 2:1 (d) 2:3 
(e) None of these 


(vi) What is the total of the profit earned by company 
B on production of item I and the profit earned 
by company A on production of item II? 


(a) 39.78 Crore (b) 397.8 Lakhs 
(c) 352.8 Lakhs (а) $5.28 Crore 
(e) None of these 


(vii) The cost of production of both items together 
by company Ё is equal to the total cost of 
production of both items together by which of 
the two companies? 


(a) C and D (b) B and G 
(c) A and D (d) C and F 
(e) A and B 


(viii) What is the total of the cost of production of 
item I by company A and the cost of production 
of item II by company В? 
(a) 32.6 Crore (b) 326 Lakhs 
(с) 23. 35 Crores (d) $33. 65 Lakhs 
(e) None of these 
33. Directions: Study the following information to answer 
the given questions. 
Percentage of students in various courses (4, B, C, 
D, E, F) in pie chart I and percentage of girls in 
pie chart II. 
Total students: 1200 (800 girls + 4000 boys) 


Chart I 





296 


(1) For course D, what is the respective ratio of boys 
and girls? 
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(a) 3:4 
(c) 3:5 
(e) None of these 


(1) For which pair of courses 18 the number of boys 


(b) 4:5 
(d) 5:6 


the same? 
(a) E and F (b) А and D 
(c) C and F (d) B and D 


(e) None of these 


(ш) For course Е, the number of girls is how much 
per cent more than the number of boys for course 


E? 
(a) 250 (b) 350 
(c) 150 (d) 80 


(e) None of these 


(iv) For which course is the number of boys the 


minimum? 
(a) E (b) F 
(c) C (d) А 


(e) None of these 
(v) How many girls are there in course C? 

(a) 44 (b) 16 

(d) 40 (e) 160 

(e) None of these 

34. Directions: The circle graph given here shows the 

spendings by a family on various items during the 
year 1999 Study the graph and answer these questions. 


Per cent of money spent by a family on various items 
during 1999 





Savings 1596 






Other 20% 












Food 2396 







Transport 5% 





Education 1296 





Housing 1596 





(1) If the total amount spent during the year 1999 
was 346000, the amount spent on food was: 
(a) 22000 (b) 510580 
(c) 323000 (d) 32300 
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(1) If the total amount spent was $46000, how 
much money was spent on clothing and housing 


together? 
(a) 311500 (b) 31150 
(c) 210000 (d) 515000 


(11) The ratio of the total amount of money spent 
on housing to that spent on education was: 


(a) 5:2 (b) 2:5 
(c) 4:5 (d) 5:4 
(iv) Graph shows that the maximum amount was 
spent on: 
(a) Food (b) Housing 


(c) Clothing (d) Others 


(v) If the total expenditure of the family for the year 
1999 was 746000, the family saved during the 


year: 
(a) 1500 (b) $15000 
(c) 86900 (d) 33067 approx 


35. Directions: Study the following graph carefully and 
answer the questions given below. 


Percentage net profit of two companies over the years 
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(1) If the total income in 1992 for Company B was 
140 crores, what was the total expenditure in that 
year? 

(a) 100 Crores 
(c) 98 Crores 
(e) None of these 


(1) If the total expenditure of 1993 and 1994 together 
of Company B was 3279 crore, what was the 
total income in these years? 


(a) 3121.5 Crores (b) $135 Crores 


(c) 3140 Crores (d) Data inadequate 
(e) None of these 


(b) 110 Crores 
(d) Data inadequate 


(11) In how many of the given years the percentage 
of expenditure to the income of Company A was 
less than fifty? 

(a) One 
(c) Three 
(e) None of these 

(iv) If the total expenditue of Company В in 1994 

was 3200 crore, what was the total income? 
(a) 5160 Crores (b) 3240 Crores 


(c) 3260 Crores (d) Data inadequate 
(e) None of these 


(b) Two 
(d) Four 


(v) In which of the following years was the total 
income more than double the total expenditure 
in that year for Company В? 


(a) 1995 (b) 1993 
(c) 1997 (d) 1992 
(e) None of these 
36. Directions: Study the following graph carefully and 
answer the questions given below 
Percentage increase in the sale of four commodities 
A, B, C and D for the given months 
70 
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(1) For which months did the sale of commodities 
A and D show increase? 
(a) April only 
(b) May and June only 
(c) May, June and July only 
(d) April, May and June only 
(e) None of these 
(1) In which month is the average percentage 


increase for the four commodities the lowest? 
(Those months where decrease rook place to be 


ignored) 
(a) May (b) March 
(c) January (d) June 


(е) None of these 


(ш) In which month(s) did all the commodities 
show decline or no increase from the previous 
months? 

(a) July only 

(b) August only 

(c) April and July only 
(d) July and August only 
(e) None of these 

(iv) If the sale of C was 100 in May, what was its 

sale in July? 

(a) 195 

(c) 90 

(e) None of these 


(b) 100 
(d) Cannot be determined 


(v) For which commodity is the per cent increase 
in sale the highest in May from January? 
(a) C (b) 4 
(c) B (d) А and B 
(e) None of these 
37. Directions: Study the following graph carefully and 
answer the questions given below it. 


Per cent profit earned by two companies А and В 
over the years 1991 to 1997 


1004 





—Q- Company A 
90 4 | —@— Company В 90 











80 4 
70 4 
60 4 
50 4 
40 - 
30 4 





20 4 
10 5 





0 Т Т 
1991 1992 





Т Т 
1993 1994 1995 1996 1997 


(1) Investment of company “В? in 1997 is more by 
40% than that in the previous year. Income in 
1997 was what per cent of the investment in 


1996? 
(a) 280% (b) 25296 
(c) 242% (d) 5296 


(e) None of these 


(1) Average investment of company ‘A’ over the 
years was 326 Lakhs. What was its average 
income over the years? 
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(a) 340.56 Lakhs 
(c) 850.26 Lakhs 
(e) None of these 


(iii) Income of company ‘А’ in 1995 was 321.7 Lakh. 
What was the investment? 
(a) 714.5 Lakhs (Ы) $15.4 Lakhs 


(c) 315.8 Lakhs (d) 314.6 Lakhs 
(e) None of these 


(iv) Income of company ‘A’ in 1995 is equal to the 
investment of the company ‘B’ in 1996. What 
is the ratio of the investment of company ‘A’ in 
1995 to the investment of company ‘B’ in 1996? 

(a) 31:36 (b) 31:20 
(c) 20:31 (d) Data inadequate 
(е) None of these 
(v) Investment of company ‘B’ in 1993 was 
31540000. What was its income in that year? 
(a) 323.33 Lakhs (b) 322.33 Lakhs 
(d) 322.23 Lakhs (d) 323.23 Lakhs 
(e) None of these 


38. Directions: Study the following graph to answer the 
given questions. 


(b) 341.60 Lakhs 
(d) Data inadequate 


Per cent profit earned by two companies over the 
given years 
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(1) If the expenditure of Company B in 2000 was 
3200 crore, what was its income? 


(a) 3240 crore (b) 3220 crore 

(c) 8160 crore (d) Cannot be determined 
(e) None of these 

(1) If the income of Company А ш 2002 was $600 

crore, what was its expenditure? 

(a) 3360 corer (b) 3480 corer 

(c) 8375 corer (d) Cannot be determined 
(e) None of these 


(iii) If the income of Company В in 1998 was 3200 
crores, what was its profit in 1999? 
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(а) 321.5 corer 
(c) 8346.15 crore 
(e) None of these 
(iv) If the income of the two companies in 1998 were 
equal, what was the ratio of their expenditures? 
(a) 1:2 (b) 26:27 
(c) 100:67 (d) Cannot be determined 
(е) None of these 


(b) $153 crore 
(d) Cannot be determined 


(v) What is the percent increase in profit for company 
B from year 2000 to 2001? 
(a) 75 (b) 175 
(c) 42.86 (d) Cannot be determined 
(е) None of these 
39. Directions: Study the following graph to answer the 
given questions. 
Per cent profit earned by two companies over the 
given years 


Income — Expenditure 








% profit = : x100 
Expenditure 
-e— Company X 
704 | -— Company Y 
(M E E. даа 











Ї Ї Ї Ї Ї 
1997-98 1998-99 1999-00 2000-01 2000-02 2000-03 


(1) If the income of Company X in 1998-99 was equal 
to the expenditure of Company Y in 2001—2002, 
what was the ratio of their respective profits? 
(a) 13:15 (b) 15:26 
(c) 13:26 (d) Cannot be determined 
(e) None of these 

(1) For Company X, its income ш 2001-2002 was 


equal to its expenditure in 2002-2003, what was 
the ratio of its respective incomes ш these two 


years? 
(a) 4:5 (b) 3:4 
(c) 2:3 (d) Cannot be determined 


(e) None of these 


(11) For Company Y, in which year 18 the per cent of 
increase ш per cent profit over that of previous 
year the highest? 


(a) 2002-03 

(c) 2001-02 

(e) None of these 
(iv) In 1997—98, the expenditure of Company X was 

340 crores. What was its income in that year? 


(а) 850 crore (b) 348 crore 
(c) 846 crore (d) Cannot be determined 
(e) None of these 

(v) What was the difference in the expenditures of 
the two companies in 1999-2000? 
(a) 10 (b) 100 
(c) 1000 (d) Cannot be determined 
(e) None of these 

(vi) In 2002—03 the income of Company Y was 3128 
crores. What was its expenditure in that year? 


(a) 876.8 crore (b) 864 crore 
(c) 848 crore (d) Cannot be determined 
(e) None of these 


40. Directions: Study the following graph carefully and 
answer the questions given below it. 


(b) 1999—2000 
(d) Cannot be determined 


Imports of 3 companies over the years (X in crore) 
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(1) In which of the following years, the imports made 
by Company А was exactly equal to average 
imports made by it over the given years? 


(a) 1992 (b) 1993 
(c) 1994 (d) 1995 
(e) None of these 


(1) In which of the following years was the difference 
between the imports made by Company B and 
C the maximum? 


(a) 1995 
(c) 1991 
(e) None of these 


(iii) In which of the following years was the imports 
made by Company A exactly half of the total 
imports made by Company B and C together 
in that year? 


(b) 1994 
(d) 1992 


- 
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Directions (Question 2): 


(a) 1992 only (b) 1993 only 

(c) 1992 and 1993 (d) 1995 only 

(e) None of these 

(iv) What was the percentage increase in imports by 

Company B from 1992 to 1993? 

(a) 10 (b) 25 

(c) 40 (d) 20 

(е) None of these 
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(v) In which of the following years was the total 
imports made by all the three companies together 
the maximum? 


(a) 1996 only 


(c) 1995 only 
(е) None of these 


(b) 1997 only 
(d) 1995 and 1997 only 





EXERCISE-2 


(BASED ON Memory) 





. The average Kharif production of the given years is 
production of pulses in Rabi and Kharif season (in 
million tonnes) 




















1988-89 1989-90 1990-91 1991-92 1992-93 


(a) 4 million tonnes (b) 5 million tonnes 
(c) 4.5 million tonnes (d) 5.5 million tonnes 
[SSC, 2013] 


The annual agricultural 


production (in tonnes) of an Indian state is given in the 
pie chart. The total production is 9000 tonnes. Read the 


pie 


2: 


chart and answer the question. 


Rice | Maize 





What 18 the annual production of wheat? 


(a) 2750 tonnes (b) 3000 tonnes 
(c) 3540 tonnes (d) 3500 tonnes 
[SSC, 2013] 


Directions (Question 4): 
distribution of different men and answer the question. 


3. Given is a line graph showing the number of accidents 


in a city during the first 6 months of 1999. 











J F M A M J 
The decrease percentage of accidents from May to 
June 1s 


(a) 152% (b) 152% 


7 


5 
© 155% (4) 15:90 


[SSC, 2013] 
Study the histogram of weight 
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4. Average number of men per interval who participated 


in this survey 1s: 
(a) 200 
(c) 214 


(b) 180 
(d) 194 
[SSC, 2013] 
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Directions (Question 5 to 8): Bar chart showing the 
sales of books (in 1000) from six branches В|, В», B;, 
B,, B; and B, of a publishing company in 2000 and 
2001 18 given below. Study the chart and answer the 
questions. 

















В, Вь 
2000 0 2001 Branches 





[SSC Assistant Grade III, 2013] 


5. Total sales of Branch B, for both the years 18 what 
per cent of the total sales of Branch B, for both the 
years? 


(a) 71.1196 
(c) 68.5494 


(b) 73.1796 
(d) 77.26% 
[SSC Assistant Grade III, 2013] 


6. What is the ratio of the total sales of Branch B, for 
both the years to the total sales of Branch B, for 
both the years? 


(a) 2:3 
(c) 5:7 


(b) 3:5 

(d) 7:9 
[SSC Assistant Grade III, 2013] 
7. What percent of the average sales of branches B,, 


B, and B, in 2001 is the average sales of branches 
B,, B, and B, in 20002 


(a) 107.2894 
(c) 117.2894 


(b) 104.28% 
(d) 114.28% 
[SSC Assistant Grade III, 2013] 


8. What is the average sale of books from all the 
branches for the year 2000? 


(a) 70 (b) 80 
(c) 70.5 (d) 80.5 
[SSC Assistant Grade III, 2013] 


Directions (Question 9 to 13): The pie chart given 
below represents the number of students using different 
transport to a school in which total number of students 
is 2160. 

Answer the questions based on the following diagram. 


[SSC Assistant Grade III, 2013] 





9. The total number of students who come to school 


by car is: 
(a) 70 (b) 290 
(c) 420 (d) 480 


[SSC Assistant Grade III, 2013] 


10. The ratio of the total number of students who come 
to school by car to the total number of students who 
come to school by bus is: 

(a) 21:24 (b) 21:27 
(c) 36:27 (d) 36:21 
[SSC Assistant Grade III, 2013] 
11. The total number of students coming to school either 
by walking or by bus is: 
(a) 480 (b) 540 
(c) 1020 (d) 170 
[SSC Assistant Grade III, 2013] 

12. The total number of students who don't come to 
school by train is: 
(a) 720 
(c) 2040 


(b) 1020 
(d) 1440 
[SSC Assistant Grade III, 2013] 
13. The total number of students coming to school by 
bus exceeds the total number of students coming to 
school by walking, by: 
(a) 1096 
(c) 1196 


(b) 12.5% 
(d) 11.5% 
[SSC Assistant Grade III, 2013] 


Directions (Question 14 to 17): 

table and answer the questions. 
Number of students from various schools playing 

various games (one student playsone game only) 


Study the following 









































School 
Games A B С р Е 
Cricket 150 200 250 230 200 
Football 250 125 175 100 250 
Basketball 200 195 245 200 225 
Badminton 100 130 60 40 65 
Tennis 120 180 150 130 165 





14. The difference between the total number of students 
playing Basketball from all the school and the total 
number of students playing Cricket from all the 


schools is: 
(a) 27 (b) 35 
(c) 28 (d) 26 


[SSC Assistant Grade III, 2012] 


15. The number of students playing Football from School 
C is x per cent of the total number of students playing 
Football from all the schools. Thenx equals 


7 4 
(a) 2 (9) 195 


2 
(с) 18 (4) 205 


[SSC Assistant Grade III, 2012] 
16. Which school has the maximum number of players? 
(a) A (b) B 
(c) С (d) E 
[SSC Assistant Grade III, 2012] 


17. The number of students playing Badminton from 
School E is x ?o of the students playing Badminton 
from School B. Then x equals: 


(a) 40 (b) 50 
(c) 42 (d) 41 
[SSC Assistant Grade III, 2012] 


Directions (Question 18 to 22): The following bar 
graph depicts the result for BSc students of a college 
for three years. Read the graph and answer the questions 
based on this graph. 
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18. The number of students passed in third division in 


1984 was 
(a) 165 (b) 75 
(c) 70 (d) 65 


[SSC Assistant Grade III, 2012] 
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19. The percentage of students failed in 1984 was 


3 
(a) 185% (b) 177% 


1 


(с) 175% (4) 17% 


[SSC Assistant Grade Ш, 2012] 
20. The aggregate pass percentage during the three years 


was 
55 
(a) 82-24 0, (b) 82——% 
113 113 
60 29 
c) 802% d) 774% 
© 13 Е 


[SSC Assistant Grade III, 2012] 


21. The percentage of students passed in first division 
in 1982 was 


(a) 20% (b) 3496 


2 13 
c) 14=% d) 11=% 
(c) A ea 


[SSC Assistant Grade III, 2012] 
22. The percentage of students passed in 1982 was 
(a) 65% (b) 70% 


2 6 
744% 82.0 0% 
(©) 7417 (d) 8217 


[SSC Assistant Grade III, 2012] 


Directions (Question 23 to 27): The bar chart given 
below shows the percentage distribution of the production 
of various models of a mobile manufacturing company 
in 2007 and 2008. The total production in 2007 was 35 
Lakh mobile phones and in 2008 the production was 44 
Lakhs. Study the chart and answer the following questions. 
Percentage of six different types of mobiles 
manufactured by a company over two years 
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23. Total number of mobiles of models A, B and Е 
manufactured in 2007 was 
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(a) 24,50,000 
(c) 21,00,000 


(b) 22,75,000 
(d) 19,25,000 
[SSC, 2012] 


24. For which models was the percentage variation in 
production from 2007 to 2008 the maximum? 


(a) B and C (b) C and D 
(c) D and E (d) A and B 
[SSC, 2012] 


25. What was the difference in the number of B type 
mobiles produced in 2007 and 2008? 


(a) 3,55,000 (b) 2,70,000 
(c) 2,25,000 (d) 1,75,000 
[SSC, 2012] 


26. If the percentage production of A type mobiles in 
2008 was same as that in 2007, then the number 
of A type mobiles produced in 2008 would have 
been 


(a) 14,00,000 
(c) 11,70,000 


(b) 13,20,000 
(d) 10,50,000 
[SSC, 2012] 


27. If 85% of the D type mobiles produced in each 
year were sold by the company, how many D type 
mobiles remained unsold? 


(a) 76,500 (b) 93,500 
(с) 1,18,500 (d) 1,22,500 
[SSC, 2012] 


Directions (Question. 28 to 32): The following line- 
diagram represents the yearly sales figures of a company 
in the years 2001—2010. Examine the diagram and answer 
the questions 81 to 85. 





Sales (in Crores Rupees) 








28. By what per cent did the sales in 2008 decrease in 
comparison to the sales in 2006? 


(a) 20 (b) 18 


(© 162 (d) 152 
3 3 


[SSC, 2011] 
29. The ratio of sales in 2002 to that in 2007 1s: 
(a) 2:3 (b) 1:3 
(c) 1:1 (d) 3:2 
[SSC, 2011] 


30. Average sale (in crores) of the company during the 
period 2003-2007 18: 


(а) 5.8 
(c) 6 


(5) 5 
(4) 5.5 
[SSC, 2011] 
31. The percentage increase in sales in the year 2005 
with respect to the previous year is: 
(a) 80 (b) 100 
(c) 120 (d) 150 
[SSC, 2011] 
32. Total sales (in crores of) from 2005 to 2008 is: 
(a) 17 (b) 27 
(c) 22 (d) 31 
[SSC, 2011] 


Directions (Question 33 to 37): The following 
table shows the number of students of seven colleges 
participating in extra-curricular activities: 











Colleges 
Extra-Curricular 
Activity A B C D E F G 
I 200 300 500 100 400 300 200 
II 100 200 200 100 100 100 100 
Ш 65 130 420 75 540 220 153 
ТУ 317 155 438 105 385 280 120 





Read the table and answer the questions given below: 


33. The difference of the range of number of students in 
activity IV and the average is of number of students 
in activity III per college 1s: 

(a) 111 (b) 153 
(c) 104 (d) 217 
[SSC, 2011] 

34. Percentage of the number of students ш activity II 
to that of IV 15: 
(a) 37 
(c) 48 


(b) 42 
(d) 50 
[SSC, 2011] 


35. The median of data pertaining to activity Ш is: 
(a) 540 (b) 229 
(c) 153 (d) 75 
[SSC, 2011] 
36. The college in which minimum number of students 
participate in extra-curricular activities 1s: 
(a) D (b) G 
(c) F (d) А 
[SSC, 2011] 
37. The ratio of total number of students in II and I is: 
(a) 1:2 (b) 9:20 
(c) 19:7 (d) 21:10 
[SSC, 2011] 
Directions (Question 38 to 42): The pie-chart provided 
below gives the distribution of land (in a village) under 
various food crops. Study the pie-chart carefully and 
answer the questions that follow: 





38. If the total area under bajra was three hundred acres, 
then the total area (in hundred acres) under rice and 
barely together is: 
(a) 18 
(c) 15 


(b) 12 
(d) 20 
[SSC, 2011] 


39. The combination of three crops which contribute 
to more than 5096 of the total area under the food 
crops is: 

(a) Wheat, rice and maize 
(b) Wheat, rice and jowar 
(c) Wheat, rice and bajra 
(d) Rice, barley and maize 
[SSC, 2011] 

40. The ratio of the land used for rice and barley is: 
(a) 3:1 (b) 1:2 
(с) 2:1 (d) 3:2 

[SSC, 2011] 

41. If 10% of the land reserved for rice be distributed 
to wheat and barley in the ratio 2:1, then the angle 
corresponding to wheat in the new pie-chart will be: 


Data Interpretation 39.27 


(a) 38.4° 
(c) 75.6° 


(b) 76.8° 
(d) 45.5° 
[SSC, 2011] 
42. If the production of rice is 5 times that of jowar and 
the production of jowar is 2 times that of bajra, then 
the ratio between the yield per acre of rice and bajra 
is: 
(a) 5:2 
(c) 4:1 


(b) 3:1 
(d) 6:1 

[SSC, 2011] 
Directions (Question 43 to 47): The bar graph provided 
below represents the production of rice and wheat in 
different states of a country in a certain year. Answer 
the question given below based on the bar graph. 


Rice O Wheat 
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43. The total production of rice and wheat in all the 
mentioned states is minimum ш the state 
(a) B (b) C 
(c) D (d) E 
[SSC, 2011] 
44. The ratio of total production of rice in the mentioned 
states to that of wheat in those states, is: 
(a) 15:16 (b) 12:13 
(c) 13:14 (d) 14:15 
[SSC, 2011] 


45. The difference between the production in rice and 
wheat is maximum in: 
(a) A only 
(c) B and E both 


(b) All of A, B and E 
(d) A and B both 
[SSC, 2011] 


46. The state which is the largest producer of rice is: 
(a) А (b) B 
(c) € (d) D 
[SSC, 2011] 
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47. 


Directions (Question 48 to 52): 


The average of production of rice in the mentioned 
states (in lakh tonnes) is: 
(a) 5.5 (b) 5.6 
(c) 5.7 (d) 5.8 
[SSC, 2011] 


The pie-chart given 


below, shows the expenditure on various items and savings 
of a family during the year 2009. Study the pie-chart 
and answer the questions based on it. 


Percentage of money spent on various items and 


savings by a family during 2009 


48. 


49. 


50. 


51. 


Transport, 5% 


Education of 
Children, 12% 


Others, 20% 


Savings, 15% Housing, 15% 


Food, 23% 





Clothing, 10% 


If the total income of the family for the year 2009 
was &1,50,000 then the difference between the 
expenditures on housing and transport was: 


(a) 315,000 (b) &10,000 
(с) 312,000 (4) 57,500 
[SSC, 2010] 

Maximum expenditure of the family other than on 
food, was on: 
(b) Clothing 
(d) Education of children 

[SSC, 2010] 


The savings of the family for the year were equal 
to the expenditure on: 


(a) Food (b) Housing 
(c) Education of children (d) Clothing 
[SSC, 2010] 


The percentage of the income which was spent on 
clothing, education of children and transport together 
18: 

(а) 17 
(с) 22 


(а) Housing 
(c) Others 


(b) 20 
(d) 27 
[SSC, 2010] 


52. 


Directions (Question 53 to 58): 


If the total income of the family was $1,50,000 then 
the money spent on food was: 
(a) 320,000 (b) 323,000 
(c) 330,000 (d) 334,500 
[SSC, 2010] 


Study the bar diagram 


and answer questions based on it. 


53. 


54. 


55. 


56. 


Persons killed in industrial accidents 
Person killed in coal mines 


Persons killed in industrial accidents 


Persons killed in coal mines 
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The number of persons killed in coal mines in 
2006 was what per cent of those killed in industrial 
accidents in that year? 
(a) 4 

(c) 36 


(b) 25 
(d) 300 
[SSC, 2010] 


In which year, minimum number of persons killed 
in industrial accidents and coal mines together? 
(a) 2006 (b) 2007 
(c) 2008 (d) 2009 
[SSC, 2010] 


In which year, maximum number of persons were 
killed in industrial accidents other than those killed 
in coal mines? 


(a) 2006 
(c) 2008 


(b) 2007 
(d) 2009 
[SSC, 2010] 


In which year, minimum number of persons were 
killed in coal mines other than those killed in 
industrial accidents? 


57. 


58. 


Directions (Question 59 to 63): 


59. 


60. 


61. 


(a) 2006 
(c) 2008 


(b) 2007 
(d) 2009 
[SSC, 2010] 


In a year, on an average, how many persons were 
killed in industrial accidents and coal mines 
together? 


(a) 121.25 
(c) 1212.5 


(b) 1212 
(d) 1000 
[SSC, 2010] 


In The figure given below, the perimeter of the circle 
is 220 cm. What is the area of the shaded portion 
in cm?? 


Data Interpretation 39.29 





(a) 25427 (b) 25841 
9 3 
(c) 2447} (4) 2352] 
9 9 
(e) 23162 


[IBPS PO/MT, 2014] 


Study the table to answer the given questions. 





Percentage of people (male and female) who watch the TV 
Series out of the total population of the city 








Total Big Bang Theory Arrow Breaking Bad Mentalist 
population of 
City the city Male Female Male Female Male Female Male Female 
P 40000 12 14 22 18 18 20 12 10 
Q 20000 10 20 20 16 14 10 15 30 
R 50000 18 12 10 22 16 12 16 22 
S 30000 16 20 10 20 12 30 18 12 
T 50000 22 30 12 14 20 12 15 20 





What 18 the difference between the total number of 
people living in City R, Q and T together who do not 
watch Arrow and the total number of people living 
in these three cities together who watch Arrow? 


(a) 47200 (b) 45300 
(c) 47400 (d) 47600 
(e) 45600 


[IBPS PO/MT, 2014] 
What is the average number of males who watch 
Big Bang Theory in all the cities together? 


(a) 6320 (b) 6380 
(c) 6340 (d) 6350 
(e) 6360 


[IBPS PO/MT, 2014] 
The ratio of the total number of males to the total 
number of females in City P 1s 5:3. What per cent of 
the female population watches Breaking Bad in City P? 


@ 551 (b) 552 

(c) 58- (4) 53 
2 

(e) un 


[IBPS PO/MT, 2014] 


62. 


63. 


The total population (males and females) of City R 
watching Mentalist is what per cent more than the 
total population (male and female) of City T watching 
the same TV Series? 


3 5 
(a) $5 (b) Ec 

4 3 
(c) Sa (d) ЦЭ 
(е) 74 

- 


[IBPS PO/MT, 2014] 


What is the ratio of the number of females who 
watch Breaking Bad in City Q and City S together 
to the number of females who watch Mentalist in 
the same cities together? 
(a) 59:47 
(b) 55:48 
(c) 59:42 
(d) 55:43 
(e) 59:45 

[IBPS PO/MT, 2014] 
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Directions (Question 64): 


This question is the graph 


below: 


Number of teachers 


64. 


65. 


Directions (Question 66 to 70): 





Number of male and female teachers in four schools 
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What is the difference between the average number 
ofmale and female teachers in the given schools? 


(a) 10 (b 20 
(c) 5 (d) 25 
(e) 15 


[IBPS PO/MT, 2014] 
In the figure given below GHI is an equilateral 
triangle with side 14 cm. G is themidpoint of JL. 
What is the area of the shaded portion(in cm?)? 





L K 
G 
H J I 
(а) 56453 (b) 7043 
(c) 3543 (d) 49,3 
(e) 4243 


Refer to the pie-chart 


and answer the given questions: 


Distribution of the total number of novels (Romantic 


and Horror) sold by 7 stores 


Total number = 63000 





Distribution of the total number of Romantic novels 
sold by 7 stores 


Total number - 36000 


66. 


68. 


69. 


70. 





[IBPS PO/MT, 2014] 


What is the ratio of the number of novels (Romantic 
and Horror) sold by store E to the total number of 
Horror novels sold by stores C and F together? 


(a) 35:32 (b) 45:32 
(c) 35:24 (d) 35:26 
(e) 45:34 


[IBPS PO/MT, 2014] 


. What 1s the average number of Horror novels sold 


by stores B, C, E and F together? 


(a) 2960 (b) 3060 
(c) 2680 (d) 3240 
(e) 3180 
[IBPS PO/MT, 2014] 
What is the central angle corresponding to the 


number of novels (Romantic and Horror) sold by 
store B? 


(a) 68.29 (b) 72.69 
(с) 62.49 (d) 64.89 
(e) 70.89 


ЇЇВР5 РО/МТ, 2014| 


The number of novels (Romantic and Horror) sold 
by store F is what percent less than the total 
number of Romantic novels sold by stores B and 
G together? 


1 
(а) 512 (b 532 
3 3 
2 1 
с) 55- 4) 58- 
(с) з (а) : 
1 
е) 56- 
(е) : 
[IBPS РО/МТ, 2014] 
What is the difference between the total number of 


romantic novels sold by stores A, D and G together 
and the total number of Horror novels sold by the 
same stores together? 


Directions (Question 71-72): 


(a) 2000 (b) 1600 
(c) 2400 (d) 1800 
(e) 2200 


[IBPS PO/MT, 2014] 
Study the following 


table to answer the given questions. 
Number of girls studying IT and Electronics 
Engineering from Five colleges 


71. 


72. 


Directions (Question 73-77): 








College IT Electronics 
A 240 315 
B 350 285 
С 260 225 
р 325 255 
Е 275 220 





The total number of girls studying IT Engineering 
from college B, C and D together 15 by what рег 
cent more than the total number of girls studing 
Electronics Engineering from these three colleges? 


(a) 222 (b) 23 

(c) 2- (d) 23° 
1 

(е) e 


[IBPS PO/MT, 2014] 


What per cent of the girls in college C study 
Electronics Engineering out of the girls studying IT 
and Electronics Engineering? (Rounded off to the 
nearest integer) 


(a) 46 (b) 52 
(c) 51 (d) 42 
(e) 49 


[IBPS PO/MT, 2014] 


Study the following 


graph carefully to answer the given questions. 
Number of the flat booked in HIG, MIG and LIG 
categories from different cities in 2004. 
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73. 


74. 


75. 


76. 


77. 


Directions (Question 78-82): 


Data Interpretation 39.31 


If for Aurangabad the number of HIG flats booked 
in 2005 was more than that in 2004 by 15%, the 
number of MIG flats booked in 2005 was more than 
that in 2004 by 10% and the number of LIG flats 
booked in 2005 was more than that in 2004 by 20% 
then what was the total number of flats booked in 
Aurangabad in 2005? 


(a) 1565 (b) 1521 
(c) 1625 (d) 1642 
(е) 1544 


ЇЇВР5 РО/МТ, 2014| 


Out of Фе LIG flats booked from Chandigarh, 35% 
were by employees of a Financial Institution and 
out of the remaining flats, those booked by officers 
from a software company and HRM department of 
Government of India were in the ratio of 6:7. What 
was the total no. of LIG flats booked by officers 
from the software company? 


(a) 130 (b) 120 
(c) 160 (d) 140 
(e) 150 


[IBPS PO/MT, 2014] 


The total number of MIG flats booked in Mangalore, 
Baroda and Nagpur is by what per cent more than 
the total number of LIG flats booked from these 
three cities together? (Rounded off to the nearest 
integer) 


(a) 37 (b) 35 
(c) 39 (d) 32 
(e) 34 


[IBPS PO/MT, 2014] 
What is the difference between the total number of 
MIG flats booked in Allahabad, Mangalore, Nagpur 
and Aurangabad together and the total number of 
LIG flatsbooked in these four cities together? 


(a) 420 (b) 480 
(c) 460 (d) 360 
(e) 260 


[IBPS PO/MT, 2014] 


What is the ratio of the total number of flats (all 
three types) booked in Allahabad to that in Baroda? 


(a) 54:49 (b) 51:46 
(c) 54:47 (d) 58:49 
(e) 55:48 


[IBPS PO/MT, 2014] 
Study the following 


graph carefully to answer the questions given below: 


Number of selected employees in different grades/ 


ranks by three companies during 2012 
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-9Ф- Company A -—i— CompanyB -4Ж- Company C 


200 4200 
1004 150 
0 ! Ї Ї Ї Ї Ї 1 
Finance Assistant IT Marketing Assistant Assitant 


Manager Finance Manager Manager IT Marketing 
Manager Manager Manager 








78. What is the average number of selected employees 
by Company А in all grades taken together? 
(a) 450 (b) 460 
(c) 475 (d) 375 
(e) None of these 
[IBPS PO/MT, 2013] 
79. What 18 the ratio of selected employees for the post 
of Assistant IT Managers by Companies A, B and 
C respectively? 
(a) 8:10:11 
(c) 11:10:8 
(e) None of these 


(b) 10:8:11 
(d) 10:11:8 


[IBPS PO/MT, 2013] 

80. By what percent 18 the number of selected employees 
for Finance Managers by Company C more than that 

of the selected employees by Company B for the 


same post? 
(a) 3596 (b) 3096 
(c) 2596 (d) 4096 


(e) None of these 

[IBPS PO/MT, 2013] 

81 What is the average number of selected employees 

for the post of Assistant Marketing Managers by all 
companies taken together? 
(a) 570 (2) 520 
(c) 620 (d) 720 
(e) None of these 

[IBPS PO/MT, 2013] 


82. What is the ratio of selected employees for IT 
Managers by all Companies A, B and C? 
(a) 6:4:7 (b) 5:3:7 
(c) 4:7:9 (d) 8:7:6 
(e) None of these 
[IBPS PO/MT, 2013] 





Directions (Question 83 to 87): The following questions 

are based on the pie-charts given below: 
Percentage-wise distribution of students studying in 

Arts and Commerce in seven different institutions 
Different institutions-A, B, C, D, E, F and G 
Total number of students studying Arts — 3800 





[IBPS PO/MT, 2013] 


83. What is the total number of students studying Arts 
in Institutes A and G together? 


(a) 1026 (b) 1126 
(c) 1226 (d) 1206 
(e) 1306 


[IBPS PO/MT, 2013] 


84. How many students from Institute B study Arts and 


Commerce? 

(a) 1180 (b) 1108 
(c) 1018 (d) 1208 
(e) 1408 


[IBPS PO/MT, 2013] 


85. The ratio of the number of students studying Arts 
to that studying Commerce in Institute E 15: 
(a) 27:14 (b) 19:27 
(c) 19:16 (d) 19:28 
(e) None of these 
[IBPS PO/MT, 2013] 


86. The ratio of the number of students studying Arts 
in Institute E to that studying commerce in Institute 


D is: 
(a) 12:17 (b) 12:7 
(c) 19:21 (d) 17:19 


(e) None of these 
[IBPS PO/MT, 2013] 


87. How many students in institutes B and D together 
study commerce? 


(a) 1320 
(b) 1302 
(c) 1202 
(d) 1220 
(e) None of these 
[IBPS PO/MT, 2013] 


Directions (Question 88 to 92): Study the following 
table carefully to answer these questions. 

Percentage of marks obtained by six students in six 
different subjects 


Student 





{ History Geography Maths Science English Hindi 

Subject (Out of (Out of (Out of (Out of (Ош (Out 

> 50) 50) 150) 100) of 75) of75) 
Amit 76 85 69 73 64 88 
Bharat 84 80 85 78 73 92 
Umesh 82 67 92 87 69 76 
Nikhil 73 72 78 69 58 83 
Pratiksha 68 79 64 9] 66 65 
Ritesh 79 87 88 93 82 72 





88. What is the approximate integral percentage of marks 
obtained by Umesh in all the subjects? 


(a) 8096 (b) 8496 
(c) 8696 (d) 7896 
(e) 7796 


[IBPS PO/MT, 2013] 


89. What is the average percentage of marks obtained by 
all students in Hindi? (Approximated to two places 
of decimal) 


(a) 77.4594 


(c) 75.5296 
(e) None of these 


(b) 79.3394 
(d) 73.5294 
[IBPS PO/MT, 2013] 


90. What is the average mark of all the students in 
Mathematics? 


Data Interpretation 39.33 


(a) 128 (b) 112 
(c) 119 (d) 138 
(e) 144 


[IBPS PO/MT, 2013] 
91. What 15 the average mark obtained by all the students 
in Geography? 
(a) 38.26 
(c) 37.16 
(e) None of these 


(b) 37.26 
(d) 39.16 


[IBPS PO/MT, 2013] 


92. What 1s the total mark obtained by Ritesh in all the 
subjects taken together? 


(a) 401.75 (b) 410.75 
(c) 402.75 (d) 420.75 
(e) None of these 
[IBPS PO/MT, 2013] 


Directions (Question 93 to 97): Study the following 
bar diagram and table carefully to answer the questions. 
Number of employees working in five different 
companies. A,B,C,D and E 
А, В, С, D and E 
900 - 840 
800 - 760 720 
700 4 640 
600 4 
500 4 
400 4 
300 4 
200 4 
100 4 
0 T T T T 1 








700 















































Company 





Ratio of male to female employees 





Company Male:Female 
13:6 
B 4:3 
С 7:8 
р 9:11 
Е 23:12 





93. What is the number of male employees, taking all 
the Companies together? 


(a) 2084 (b) 2048 
(c) 2064 (d) 2046 
(e) 2066 


[IBPS PO/MT, 2013] 
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94. 


95. 


96. 


97. 


Directions (Question 98 to 102): 


What is the approximate average number of female 
employees, taking all the companies together? 


(a) 340 (b) 315 
(c) 335 (d) 325 
(e) 321 


[IBPS PO/MT, 2013] 


By what percent is the number of male employeesworking 
in Company A and C more than that of female 
employees working in Company B and D? 


(a) 164 
(b) 146 
(c) 144 
(d) 154 
(е) 184 
[IBPS PO/MT, 2013] 


What is the ratio of female employees working in 
Company D and E respectively? 


(a) 17:22 (b) 22:17 
(c) 15:22 (d) 22:15 
(e) None of these 
[IBPS PO/MT, 2013] 


By what percent is the number of total employees 
of Company C more than that of Company D? 


(a) 12.5% (b) 16.594 
(c) 2196 (d) 20% 
(e) 1696 


[IBPS PO/MT, 2013] 


Study the following 


graph and table carefully and answer the questions 
given below: 


Г |Day1 [Z4Day2 
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Distance covered (in kilometres) by six vehicles on 
each day 


[IBPS PO/MT, 2012] 


98. 


99. 


100. 


101. 


102. 


Directions (Question 103 to 107): 








Vehicle Day 1 Day 2 
A 832 864 
B 516 774 
С 693 810 
р 552 765 
Е 935 546 
Е 703 636 





Which of the following vehicles travelled at the same 
speed on both the days? 


(a) Vehicle A (b) Vehicle C 
(c) Vehicle F (d) Vehicle B 
(e) None of these 
[IBPS PO/MT, 2012] 


What was the difference between the speed of Vehicle 
A on Day 1 and the speed of Vehicle C on the same 
day? 

(а) 7 Km/h 

(c) 11 Km/h 

(e) None of these 


(b) 12 Km/h 
(d) 8 Km/h 


[IBPS PO/MT, 2012] 


What was the speed of Vehicle C on Day 2 in terms 
of metres per second? 


(a) 15.3 


(c) 11.5 
(e) None of these 


(b) 12.8 
(d) 13.8 


[IBPS PO/MT, 2012] 


The distance travelled by Vehicle F on Day 2 was 
approximately what percent of the distance travelled 
by it on Day 1? 


(a) 80 (b) 65 
(c) 85 (d) 95 
(e) 90 
[IBPS PO/MT, 2012] 
What is the ratio of the speeds of Vehicle D and 


Vehicle E on Day 2? 
(a) 15:13 

(c) 13:11 

(e) None of these 


(b) 17:13 
(d) 17:14 


[IBPS PO/MT, 2012] 


Study the following 


pie-chart and table carefully and answer the questions 
given below: 


Percentage wise distribution of the number of mobile 


phones sold by a shopkeeper during six months 


Total number of mobile phones sold = 45000 






September 
2596 


The ratio between the numbers of mobile phones sold 
of Company A and Company B during six months 


[IBPS PO/MT, 2012] 








Month Ratio 
July 8:7 
August 4:5 
September 3:2 
October TS 
November 7:8 
December 7:9 





103. What is the ratio of the number of mobile phones 
sold of Company B during July to those sold during 
December of the same company? 


(a) 119:145 (b) 116:135 
(c) 119:135 (d) 119:130 
(e) None of these 

[IBPS PO/MT, 2012] 

104. If 35% of the mobile phones sold by Company А 

during November were sold at a discount, how many 
mobile phones of Company A during that month 
were sold without a discount? 
(a) 882 (b) 1635 
(c) 1638 (d) 885 
(e) None of these 

[IBPS PO/MT, 2012] 


105. If the shopkeeper earned a profit of 3433 one each 
mobile phone sold of Company B during October, 
what was his total profit earned on the mobile phones 
of that company during the same month? 

(а) %6,49,900 (b) %6,45,900 
(c) %6,49,400 (d) %6,49,500 
(e) None of these 
[IBPS PO/MT, 2012] 

106. The number of mobile phones sold of Company A during 
July is approximately what per cent of the number of 
mobile phones sold of Company A during December? 


(a) 110 (b) 140 
(c) 150 (d) 105 
(e) 130 


[IBPS PO/MT, 2012] 


Data Interpretation 39.35 


107. What 1s the total number of mobile phones sold of 
Company B during August and September together? 


(a) 10000 (b) 15000 
(c) 10500 (d) 9500 
(e) None of these 
[IBPS PO/MT, 2012] 


Directions (Question 108 to 112): Study the following 
information and answer the questions that follow: 

The graph given below represents the production 
(in tonnes) and sales (in tonnes) of a company from 
2006—2011. 


—A— Sales —e— Production 
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The table given below represents the ratio of the production 
(in tonnes) of Company A to the production (in tonnes) 
of Company B, and the ratio of the sales (in tonnes) 
of Company A to the sales (in tonnes) of Company B. 

[IBPS PO/MT, 2012] 








Year Production Sales 
2006 5:4 2:3 
2007 8:7 11:12 
2008 3:4 9:14 
2009 11:12 4:5 
2010 14:13 10:9 
2011 13:14 1:1 


108. What 18 Фе approximate percentage increase in the 
production of Company А (in tonnes) from the year 
2009 to the production of Company A (in tonnes) 
in the year 2010? 


(a) 1896 (b) 3896 
(c) 2396 (d) 2796 
(e) 3296 


[IBPS PO/MT, 2012] 

109. The sales of Company A in the year 2009 was 

approximately what per cent of the production of 
Company A in the same year? 


(a) 6596 (b) 7396 
(c) 7996 (d) 8396 
(e) 69% 


[IBPS PO/MT, 2012] 
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110. What 1s the average production of Company B (in 
tonnes) from the year 2006 to the year 2011? 


(a) 574 (b) 649 
(c) 675 (d) 593 
(e) 618 


[IBPS PO/MT, 2012] 


111. What 18 the ratio of the total production (in tonnes) 
of Company A to the total sales (in tonnes) of 


Company A? 

(a) 81:64 (b) 64:55 
(c) 71:81 (d) 71:55 
(e) 81:55 


[IBPS PO/MT, 2012] 
112. What 1s the ratio of production of Company B (in 
tonnes) ш the year 2006 to production of Company 

B (in tonnes) in the year 2008? 


(a) 2:5 (b) 4:5 
(c) 3:4 (d) 3:5 
(e) 1:4 


[IBPS PO/MT, 2012] 


Directions (Question 113 to 117): Study the table 
carefully to answer the questions that follow: 

The number of persons visiting six different Supermarkets 
and the percentage of Men, Women and Children visiting 
those Super markets 





Percentage of 


Names of the Total Number 





Super markets of Persons Men Women Children 
A 34560 35 55 10 
B 65900 37 43 20 
C 45640 35 45 20 
D 55500 41 26 33 
Е 42350 06 70 24 
Е 59650 24 62 14 





113. The number of men visiting Super market D forms 
approximately what per cent of the total number of 
person visiting all the Super markets together? 


(a) 11 (b) 5.5 
(c) 13 (d) 9 
(e) 7.5 


[IBPS PO/MT, 2011] 


114. The number of children visiting market C forms 
what per cent of the number of children visiting 
Supermarket F? (Rounded off two digits after decimal) 


(a) 91.49 (b) 49.85 
(c) 121.71 (d) 109.30 
(e) None of these 
[IBPS PO/MT, 2011] 


115. What is the total number of children visiting 
Supermarket B and D together? 


(a) 18515 (b) 28479 

(c) 31495 (d) 22308 

(e) None of these 

[IBPS PO/MT, 2011] 

116. What is the average of women visiting all the 

Supermarket together? 

(a) 24823.5 

(c) 26432.5 

(e) None of these 


(b) 22388.5 
(d) 20988.5 


[IBPS PO/MT, 2011] 


117. What is the ratio the number of women visiting 
Supermarket A to that of those visiting Supermarket 


C? 
(a) 35:37 (b) 245:316 
(c) 352:377 (d) 1041:1156 


(e) None of these 
[IBPS PO/MT, 2011] 
Directions (Question 118 to 122): Study the following 
pie-chart and answer the questions given below: 
Preferences of students of six beverages A, B, C, D, 
E and F in terms of degrees of angle in the pie-chart 


Total No. of students — 6800 





118. What is the difference between the total number of 
students who prefer beverage A and C together and 
the total number of students who prefer beverage D 
and F together? 
(a) 959 
(c) 952 
(e) None of these 


(b) 955 
(d) 954 


[IBPS PO/MT, 2011] 
119. What is the ratio of the number of students who 
prefer beverage F to the number of students who 
prefer beverage A? 
(a) 3:11 
(c) 6:11 
(e) None of these 


(b) 3:13 
(d) 5:11 


[IBPS PO/MT, 2011] 


120. The number of students who prefer beverage E and 
F together is what percent of the total number of 


students? 
(a) 18 (b) 14 
(c) 26 (d) 24 


(e) None of these 

[IBPS PO/MT, 2011] 
The number of students who prefer beverage C 18 
approximately what per cent of the number of students 
who prefer beverage D? 


121. 


Directions (Question 123 to 127): 


Data Interpretation 39.37 


(a) 7 (b) 12 
(c) 18 (d) 22 
(e) 29 


[IBPS PO/MT, 2011] 
122. How many students prefer beverage B and Beverage 
E together? 
(a) 2312 
(c) 2315 
(e) None of these 


(b) 2313 
(d) 2318 


[IBPS PO/MT, 2011] 


Study the table carefully to answer the questions that follow: 


Percentage of Marks Obtained by Different Students in Different Subject of MBA 





SUBJECTS (Maximum Marks) 








Strategic Brand Compensation Consumer Service Training & 

Students Management (150) Management (100) Management (150) Behaviour (125) Markeing (75) Development (50) 
Anushka 66 75 88 56 56 90 

Archit 82 76 84 96 92 88 

Arpan 76 66 78 88 72 70 
Garvita 90 88 96 76 84 86 

Gunit 64 70 68 72 68 74 

Pranita 48 56 50 64 64 58 





123. How many marks did Anushka get in all the subject 


together? 
(a) 369 (b) 463 
(c) 558 (d) 496 


(e) None of these 

[IBPS PO/MT, 2011] 
The marks obtained by Garvita in Brand Management 
18 what per cent of the marks obtained by Archit in the 
same subject? (Rounded off to two digits after decimal) 
(a) 86.36 (b) 101.71 
(c) 115.79 (d) 133.33 
(e) None of these 


124. 


[IBPS PO/MT, 2011] 


125. What 18 the average marks obtained by all students 
together in compensation Management? 
(a) 116 (b) 120 
(c) 123 (d) 131 
(e) None of these 
[IBPS PO/MT, 2011] 


126. Who has scored the highest total marks in all the 
subjects together? 
(a) Archit (b) Gunit 
(c) Pranita (d) Garvita 
(e) Arpan 


[IBPS PO/MT, 2011] 


127. How many students have scored the highest marks 

in more than one subject? 

(a) three (b) two 

(c) one (d) none 

(e) None of these 

[IBPS PO/MT, 2011] 

Directions (Question 128 to 132): Study the following 
graph and answer the questions that follow: 

No. of students (in thousand) who opted for three different 
specializations during the given five years in a university 
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128. Out of the total number of students who opted for 
the given three subjects, in the year 2009, 3896 were 
girls. How many boys opted for Mathematics in the 
same year? 
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129. 


130. 


131. 


132. 


Directions (Question 133 to 140): 


(a) 1322 
(c) 1312 
(e) None of these 


(b) 1332 
(d) Cannot be determined 


[IBPS PO/MT, 2011] 
If the total number of student in the university in 
the year 2007 was 455030, the total number of 
students who opted for the given three subjects was 
approximately what per cent of the total students? 


(a) 19 (b) 9 
(c) 12 (d) 5 
(e) 23 


[IBPS PO/MT, 2011] 


What is the total number of students who opted for 
Hindi and Mathematics in the years 2006, 2007 and 
2009 together? 


(a) 97000 


(c) 85000 
(e) None of these 


(b) 93000 
(d) 96000 


[IBPS PO/MT, 2011] 


The total number of students who opted for 
Mathematics in the years 2005 and 2008 together 
18 approximately what per cent of the total number 
of students who opted for all three subjects in the 
same years? 
(a) 38 
(b) 28 
(c) 42 
(d) 32 
(e) 48 

[IBPS PO/MT, 2011] 
What 18 the ratio of the number of students who opted 
for English in the years 2006 and 2008 together to 
the number of students who opted for Hindi in the 
year 2005 and 2009 together? 
(a) 11:5 (b) 12:7 
(c) 11:7 (d) 12:5 
(e) None of these 

[IBPS PO/MT, 2011] 


Study the following 


graph carefully to answer these question. 


Per cent profit earned by two companies producing 


electronic goods over the years 


Profit Earned 


Total Investment 





96 Profit = 


[SBI Associates Banks PO/MT, 2011] 


Profit Earned = Total Income — Total Investment in 
the year 


133. 


134. 


135. 


136. 


137. 


—@— Company А —4— Company В 


90 90 











Т Т Т Т Т Т Т Т Т Т Т Т Т 1 
2004 2005 2006 2007 2008 2009 2010 
Үеаг 


If the profit earned in 2006 by Company B was 
38,12,500, what was the total income of the company 
in that year? 
(a) 712,50,000 
(b) 320,62,500 
(c) 716,50,000 
(d) 718,25,000 
(e) None of these 
[SBI Associates Banks PO, 2011] 


If the amount invested by the two companies ш 2005 
was equal, what was the ratio of the total income of 
the Company A to that of B in 2055? 


(a) 31:33 (b)33:31 
(c) 34:31 (d) 14:11 
(e) None of these 
[SBI Associates Banks PO, 2011] 


If the total amount invested by the two companies 
in 2009 was 327 Lakhs, while the amount invested 
by company B was 5096 of the amount invested by 
Company А, what was the total profit earned by the 
two Companies together? 


(а) 321.15 Lakhs (b) 320.70 Lakhs 
(c) $18.70 Lakhs (d) 320.15 Lakhs 
(e) None of these 


[SBI Associates Banks PO, 2011] 


If the income of Company A in 2007 and that in 2008 
were equal and the amount invested in 2007 was 312 
Lakhs, what was the amount invested in 2008? 


(a) 710,87,500 (b) 210,85,700 
(c) 712,45,000 (d) 712,85,000 
(e) None of these 
[SBI Associates Banks PO, 2011] 


If the amount of profit earned by Company A in 2006 
was €10.15 Lakhs, what was the total investment? 


138. 


Directions (Question 141 to 147): 


(a) 313.8 Lakhs 
(c) 8315.4 Lakhs 
(e) None of these 
[SBI Associates Banks PO, 2011] 
If the amount invested by Company B ш 2004 18 
312 Lakhs and the income of 2004 is equal to the 
investment in 2005, what is the amount of profit 
earned in 2005 by Company B? 
(a) 86.6 Lakhs 
(b) 318.6 Lakhs 
(c) 710.23 Lakhs 
(d) 839.6 Lakhs 
(e) None of these 
[SBI Associates Banks PO, 2011] 


(b) 314.9 Lakhs 
(d) 314.2 Lakhs 


139. 


140. 


Data Interpretation 39.39 


If the investments of Company A in 2007 and 2008 were 
equal, what 18 the difference between the profits earned 
in the two years if the income ш 2008 was 324 Lakhs? 
(a) 32.25 Lakhs (b) 33.6 Lakhs 
(c) 81.8 Lakhs (d) 32.6 Lakhs 
(e) None of these 

[SBI Associates Banks PO, 2011] 


If each of the companies A and B invested 325 Lakhs 

in 2010, what was the average profit earned by the 

two companies? 

(a) 518 Lakhs 

(с) 8317.5 Lakhs 

(e) None of these 
[SBI Associates Banks PO, 2011] 


(b) 322.5 Lakhs 
(d) 320 Lakhs 


Study the following table carefully and answer the questions which follow. 


Number of Candidates found Eligible and the Number of Candidates Short listed for Interview for a recent 


Recruitment Process for Six Posts form different states 


141. 


142. 


143. 











Post I П Ш ТУ У VI 
State E S E S E S E S E S E S 
2500 65 7200 240 5200 76 3600 200 4600 110 5400 380 
B 3200 220 8500 420 8400 190 6200 320 5800 180 6200 430 
C 2800 280 4500 350 7600 160 8200 440 7300 310 3700 250 
D 2400 85 4800 200 2600 55 7500 350 3900 160 4800 360 
E 3000 120 5600 280 3800 75 6800 280 6100 260 7800 520 
F 4800 325 6400 320 4400 220 4700 180 4900 220 8800 640 
G 6500 550 7000 140 6000 325 5500 220 8100 410 2700 200 
E-Eligible S-Short listed 
From State B, which post had the highest percentage (a) 9.596 (b) 12.5% 
of candidates short listed? (c) 7.2% (d) 6.52% 


(a) V 

(c) VI 

(e) None of these 
[SBI Associates Banks PO, 2011] 

What is the average number of candidates 

(approximately) found eligible for Past Ш form all 

states? 

(a) 6700 

(b) 6200 

(c) 4200 

(d) 4500 

(e) 5500 


(b) IV 
(d) П 


[SBI Associates Banks PO, 2011] 


What is the overall percentage (rounded off to one 
digit after decimal) of candidates short listed over 
the total number of candidates eligible for Post I 
form all the States together? 


144. 


145. 


(e) None of these 
[SBI Associates Banks PO, 2011] 


What 18 the ratio of the total number of candidates 

shortlisted for all the posts together from State E to 

that from stateG? 

(a) 307:369 

(c) 6:5 

(e) None of these 
[SBI Associates Banks PO, 2011] 


The total number of candidates found eligible for 
Post I from all states together is approximately what 
percent of total number of candidates found eligible 
for Post VI from all States together? 


(b) 73:79 
(d) 9:7 


(a) 45% (b) 50% 
(c) 60% (d) 55% 
(e) 63.9% | 


[SBI Associates Banks PO, 2011] 
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146. Which state had the lowest percentage of candidates 
short listed with respect to candidate eligible for Post 


IV? 
(a) G (b) F 
(c) E (d) C 


(e) None of these 
[SBI Associates Banks PO, 2011] 


147. What is the ratio of the total number of candidates 
short listed for post V to that for post VI from all 
states together? 


(a) 6:7 

(c) 165:278 

(e) None of these 
[SBI Associates Banks PO, 2011] 


Directions (Question 148 to 152): These questions are 
based on following date. Study it carefully and answer 
the questions that follow. 

In a school having 400 students, boys and girls are 
in the ratio of 3:5. The students speak Hindi, English 
or both the languages. 1296 of the boys speak only 
Hindi. 2296 of the girls speakonly English. 2496 of the 
total students speak only Hindi and the number of boys 
speaking both the languages 18 six times the number of 
boys speaking only Hindi. 


(b) 55:96 
(d) 16:25 


148. How many boys speak Hindi? 
(a) 18 (b) 126 
(c) 108 (d) 26 
(e) None of these 
[SBI Associates Banks PO, 2011] 
149. How many girls speak only Hindi? 
(a) 55 (b) 117 
(c) 96 (d) 78 
(e) None of these 
[SBI Associates Banks PO, 2011] 
150. How many students speak English? 
(a) 304 (b) 79 
(c) 225 (d) 117 
(e) None of these 
[SBI Associates Banks PO, 2011] 
151. The number of girls speaking only Hindi is what per 
cent of the total number of students speaking only 


Hindi? 
(a) 38.2% (b) 71.8% 
(c) 31.2% (d) 7896 


(e) None of these 
[SBI Associates Banks PO, 2011] 
152. What is the ratio of the number of boys to the number 
of girls speaking both the languages? 


(a) 23:25 

(c) 12:13 

(e) None of these 
[SBI Associates Banks PO, 2011] 


Directions (Question 153 to 156): Study the information 
given in eachof thesequestions and then answer the 
questions. 


153. The area of the circle is 616 cm?. What is the area 
of the rectangle? 


(b) 12:25 
(d) 25:13 











e 
(a) 784 cm? (b) 196 cm? 
(c) 392 cm? (d) Cannot be determined 


(e) None of these 
[SBI Associates Banks PO, 2011] 


154. Population in Million 








City Total Population Male Population 
A 12 6.5 

B 15 7.2 

С 17 9.0 

р 19 9.9 

Е 22 10.8 





What 18 the average female population in million? 


(a) 8.32 
(b) 8.86 
(c) 8.68 
(d) 9.12 
(e) None of these 
[SBI Associates Banks PO, 2011] 


155. What 18 the per cent rise in production in 2007 from 
2006? (Round off to two digits after decimal.) 


1400 
1300 
1200 
1100 
1000 
900 
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2005 2006 2007 2008 2009 2010 























156. 


Directions (Question 157 to 161): 


(a) 28.1896 
(b) 18.1896 
(c) 16.2896 
(d) 26.1896 
(e) None of these 
[SBI Associates Banks PO, 2011] 


Out of a total 550 students, how many students did 
not prefer Maths or Economics? 


Break-up of students having preference for each 
subject 


History 


Geography 





(a) 462 
(b) 154 
(c) 196 
(d) 396 
(e) None of these 
[SBI Associates Banks PO, 2011] 


Study the 


following graph carefully to answer the questions 
that follow: 

Number of students (in thousand) enrolled in three 
different districts in six different years 


Number of student 


(in thousand) 
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Data Interpretation 39.41 


157. What was the percentage increase in enrolment in 


158. 


159. 


160. 


161. 


the number of students in District C in year 2007 
as compared to that in the previous year? 


(a) 115.5 
(b) 112.5 
(c) 15.5 
(d) 12.5 
(е) None of these 
[IOB PO, 2011] 


What was the difference between the number of 
students enrolled in all the three districts together in 
the year 2008 and the number of students enrolled 
in District Bover all the years together? 


(a) 12000 
(b) 11000 
(c) 1100 
(d) 1400 
(е) None of these 
[IOB PO, 2011] 


What was the approximate average number of 
students enrolled in District A over all the years 
together? 


(a) 5999 
(b) 5666 
(c) 5444 
(d) 5333 
(е) None of these 
ПОВ PO, 2011] 


In which year was the number of students enrolled 
in all the three districts together the second 
highest? 
(a) 2006 
(b) 2007 
(c) 2008 
(d) 2009 
(e) 2010 
[IOB PO, 2011] 


Total number of students enrolled in District A 
and District B together in the year 2010 was what 
percentage of the total number of students enrolled 
in District A in the year 2008? 
(a) 150 
(b) 120 
(c) 250 
(d) 220 
(e) None of these 

[IOB PO, 2011] 
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Directions (Question 162 to 166): 


Study the table carefully to answer the questions that follow: 


Number of candidates appeared and qualified for a test (in hundred) in six different years from five different zones. 


162. 


163. 


164. 


165. 


166. 








Zone 
Year Р О К 5 Т 
Арр. Qual. App. Qual. App. Qual. App. Qual. App. Qual. 
2005 32 2.5 3.5 1.4 3.8 22 42 2.4 6.2 2.6 
2006 4.6 3.4 6.9 4.2 6.9 4.4 7.4 3.3 6.2 4.8 
2007 6.5 4.9 Tel 4.5 5.9 4.8 8.3 5.6 6.4 4.2 
2008 7.4 5.7 5.4 3.4 7.2 3.2 93 64 7.8 62 
2009 8.8 4.8 6.6 52 8.6 6.8 11.4 5.2 9.9 6.9 
2010 9.2 5.6 10.6 6.4 10.3 7.4 14.2 11.4 11.8 9.4 
App. — Appeared; Qual. — Qualified 

In which year was in Zone 5 the difference between (a) P (b) Q 

the appeared candidates and qualified candidates the (c) К (d) S 

second lowest? (e) T 


(a) 2005 (b) 2007 
(c) 2008 (d) 2009 
(e) 2010 
[IOB PO, 2011] 
The number of candidates who qualified the test 


from Zone R in the year 2010 was approximately 
what percentage of the number of candidates who 
appeared from Zone Q in the year 2008? 


(a) 152 (b) 147 
(c) 142 (d) 132 
(e) 137 
[IOB PO, 2011] 
What was the average number of candidates appeared 
from Zone T over all the years together? 
(a) 810 
(b) 815 
(c) 825 
(d) 805 
(e) 820 
[IOB PO, 2011] 
What was the ratio of the number of candidates 


appeared from Zone P in the year 2005 to the number 
of candidates qualified from Zone S in the year 2007? 
(a) 4:7 (b) 4:9 
(c) 9:4 (d) 8:13 
(e) None of these 

[IOB PO, 2011] 


From which zone was the total number of candidates 
who qualified the test, the second highest in the year 
2009 and 2010 together? 


Directions (Question 167 to 171): 


[IOB PO, 2011] 


Study the following 


pie-chart carefully to answer these questions: 
Total number of passengers in six different trains = 4800 
Percentage-wise distribution of passengers 


167. 


168. 





What was the average number of passengers travelling 
in Train A, Train C and Train F together? 


(a) 816 (b) 826 
(c) 824 (d) 812 
(e) None of these 
[IOB PO, 2011] 


If the cost of one ticket 18 8124, what 1s the total 
amount paid by passengers of Train B? (Assuming 
all the passengers purchased tickets and cost of each 
ticket 18 equal) 


(а) $53,658 
(с) $53,558 
(e) None of these 


(b) $53,568 
(d) 553,468 


[IOB PO, 2011] 


169. The number of passengers in Train E is approximately 
what percentage of the total number of passengers 
in Train B and Train D together? 


(a) 63 (b) 69 
(c) 75 (d) 54 
(e) 79 


[IOB PO, 2011] 
170. What is the difference between the number of passengers 
Train C and the number of passengers in Train A? 
(a) 280 (b) 250 
(c) 230 (d) 260 
(e) None of these 
[IOB PO, 2011] 
171. What 18 the total number of passengers in Train D, 
Train E and Train F together? 
(a) 2796 (b) 3225 
(c) 2976 (d) 3125 
(e) None of these 
[IOB PO, 2011] 


Directions (Question 172 to 176): Study the following 
table carefully to answer the questions that follow. 

Semester fees (in € thousand) for five different 
courses in six different years 








Course 
Years B Tech M Sc B Ed M Phil | Diploma 
2005 11.5 5.8 7.5 4Л 1.8 
2006 14.5 6.4 11.6 5.8 3.2 
2007 20.0 10.2 13.9 8.6 4.8 
2008 22.2 14.6 15.8 12.7 5.6 
2009 35.8 17.7 18.5 25.1 12.5 
2010 50.7 20.9 22.6 18.9 14.9 





172. What was the approximate per cent increase in the 
semester fees of BEd course in the year 2007 as 
compared to the previous year? 


(a) 26 (b) 30 
(c) 20 (d) 16 
(e) 10 


[IO PO, 2011] 


173. What was the average semester fee charged for MSc 
course over all the years together? 


(а) €12,700 (b) €12,600 
(с) 712,060 (d) $12070 
(е) €13,140 


[IOB PO, 2011] 


174. What was the difference between the total semester 
fee charged for Diploma course over all the years 
together and the fee charged for BTech course in 
the year 2009? 


Data Interpretation 39.43 


(a) 38,500 
(c) 36,500 
(e) None of these 


(5) 58,000 
(4) 27,000 


ПОВ РО, 2011| 


175. The semester fee charged for M Phil course in the 
year 2008 was approximately what percentage of the 
semester fee charged for MSc course in the year 2009? 


(a) 67 (b) 84 
(c) 80 (d) 76 
(e) 72 


[IOB PO, 2011] 


176. What was the total semester fee charged for all the 
courses together in the year 2006? 
(a) 342,500 (b) 341,500 
(c) 341,600 (d) 342,200 
(e)None of these 
[IOB PO, 2011] 


Directions (Question 177 to 181): Study the following 
pie-chart and bar diagram and answer the following 
questions. Percentage-wise distribution of Students in 
six different Schools 

Total number of Students — 6000 Percentage of 
students 


Total Number of Student - 6000 
Percentage of Students 


School F 
696 










School A 
1296 


School B 


School E 9% 


29% 


School C 

2696 
School D 
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177. What is the sum of the number of girls in School 
C, the number of girls in School E and the number 
of boys in School D together? 

(a) 1700 (b) 1900 
(c) 1600 (d) 1800 
(e) None of these 
[Allahabad Bank PO, 2011] 

178. What is the ratio of the number of boys in School 
C, the number of girls in School B and the total 
number of students in School E? 

(a) 45:7:97 (b) 43:9:97 
(c) 45:7:87 (d) 43:9:87 
(e) None of these 
[Allahabad Bank PO, 2011] 

179. What is the difference between the total number 

of students in School F and the number of boys in 


School E? 
(a) 820 (b) 860 
(c) 880 (d) 900 


(e) None of these 
[Allahabad Bank PO, 2011] 


180. In which of the following schools is the total number 
of students equal to the number of girls in School E? 


(а) А (b) B 
(c) С (d) D 
(e) F 


[Allahabad Bank PO, 2011] 


181. The number of girls in School A is approximately 
what percentage of the total number of students in 


School B? 

(a) 55 (b) 50 
(c) 35 (d) 45 
(e) 41 


[Allahabad Bank PO, 2011] 
Directions (Question 182 to 186): Study the following 
table carefully and answer the questions given below: 


Number of Tickets sold in a week of five movies in 
multiplexes in six different cities (Number in thousands) 





Movie 
City A B С р Е 
Mumbai 20 15 35 26 18 
Delhi 17 19 21 25 28 
Kolkata 32 24 19 21 17 
Chennai 18 21 32 28 34 
Hyderabad 16 34 26 29 22 
Lucknow 15 27 20 35 26 





182. The number of tickets of Movie B sold in Hyderabad 
was approximately what percentage of the total 


numberof tickets of the same movie sold in all the 
cities together? 


(a) 15 (b) 18 
(c) 12 (d) 20 
(e) 24 


[Allahabad Bank PO, 2010] 
183. What is the difference between the number of tickets of 
Movie D sold in Kolkata and the number of tickets of: 
Movie B sold in Lucknow? 
(a) 700 (b) 7,000 
(c) 14,000 (d) 9,000 
(e) None of these 
[Allahabad Bank PO, 2010] 
184. What 18 the average number of tickets of Movie C 
soldin all the six cities? 
(a) 15,500 (b) 2,550 
(c) 24,000 (d) 25,500 
(e) None of these 
[Allahabad Bank PO, 2010] 
185. The number of tickets of Movie E sold in Chennai is 
what percentage of the number of tickets of Movie 
A. sold in Mumbai? 
(a) 170 
(c) 30 
(e) None of these 


(b) 70 
(d) 130 


[Allahabad Bank PO, 2010] 
186. In which city was the total number of tickets of all 
the five movies together sold the minimum? 
(a) Delhi (b) Chennai 
(c) Lucknow (d) Kolkata 
(e) None of these 
[Allahabad Bank PO, 2010] 


Directions (Question 187 to 191): Study the graphs 
carefully to answer the questions that follow: 

Total number of children in 6 different schools and 
the percentage of girls in them 
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School 


187. 


188. 
Directions (Question 192 to 193): 


Percentage of Girls 











School 


What is the total percentage of boys in schools R 
and U together? (Rounded off to two digits after 
decimal) 
(a) 78.55 
(b) 72.45 
(c) 76.28 
(d) 75.83 
(e) None of these 
[SBI Associate Banks PO, 2010] 


What is the total number of boys in School T? 
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(a) 500 

(c) 750 

(e) None of these 
[SBI Associate Banks PO, 2010] 

The total number of students in school R is 

approximately what per cent of the total number of 

students in school S? 


(b) 600 
(d) 850 


189. 


(a) 89 (b) 75 

(c) 78 (d) 82 

(e) 94 

[SBI Associate Banks PO, 2010] 

190. What is the average number of boys in schools P 

and Q together? 

(a) 1425 (b) 1575 

(c) 1450 (d) 1625 


(e) None of these 

[SBI Associate Banks PO, 2010] 
What 18 the ratio of the number of girls in school P 
to the number of girls in school Q? 
(a) 27:20 (b) 17:21 
(c) 20:27 (d) 21:17 
(e) None of these 

[SBI Associate Banks PO, 2010] 


191. 


Study the table carefully to answer the questions that follow. 


Percentage of marks obtained by six students in six different subjects 


192. 


193. 





Subject Hindi English Science Mathematics Social Studies Sanskrit 
Student} (Out of 175) (Out of 80) (Out of 125) (Out of 100) (Out of 120) (Out of 35) 
A 87 84 91 66 39 84 
B 58 68 87 74 57 79 
С 63 71 81 94 44 86 
р 48 57 70 79 68 44 
Е 83 83 49 77 55 50 
Е 74 68 42 63 61 58 





What is the average marks obtained Бу student Е in 
Hindi, English and Science subjects together? 
(a) 78 
(b) 82.4 
(c) 78.8 
(d) 84 
(e) None of these 
[Indian Bank PO, 2010] 
What 18 the average marks obtained by all the students 
in Science? 
(a) 87 
(c) 90 
(e) None of these 


(b) 86.5 
(d) 87.5 


[Indian Bank PO, 2010] 


Directions (Question 194 to 198): Study the 
following table carefully to answer the questions 
that follow: 

Production of Sugar (in tonnes) of three different States 
over the years 








НИ 2003 2004 2005 2006 2007 2008 
Р 4.3 4.9 5.6 5.8 6.7 7.4 
Q 3.1 3.7 44 5.1 6.0 6.2 
R 3.9 4.7 5.8 6.6 73 8.3 
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194. What is the approximate percentage increase 


195. 


196. 


197. 


198. 


Directions (Question 199 to 203): 


in production of sugar in state Q from 2006 to 
2007? 


(a) 12 (b) 18 
(c) 24 (d) 10 
(e) 21 
[Indian Bank PO, 2010] 
What is the average production of sugar of all the 


three states in 2003 and 2004 together? 


(b) 4.7 tonnes 
(d) 4.8 tonnes 


(a) 4.1 tonnes 

(c) 5.1 tonnes 

(e) None of these 
[Indian Bank PO, 2010] 

What is the ratio of the total production of sugar of 

all three states in the year 2006 to that in 2007? 


(a) 7:9 (b) 6:7 
(c) 8:7 (d) 7:8 
(e) 11:12 

[Indian Bank PO, 2010] 
What is the average production of sugar of state R 
for all the years together? 


(b) 6.3 tonnes 
(d) 6.1 tonnes 


(a) 24 tonnes 

(c) 7.1 tonnes 

(d) None of these 
[Indian Bank PO, 2010] 

What is the difference between the total production 

of sugar of all the three states together ш 2008 and 

that 1n 2005? 


(a) 9 tonnes 
(c) 6.1 tonnes 
(e) None of these 


(b) 4.3 tonnes 
(d) 5.1 tonnes 


[Indian Bank PO, 2010] 
Study the following 


pie-chart to answer these questions. 


TOTAL EXPENDITURE: 560 Lakhs 


Medical 
facility for 
Research students 
work 796 Purchanse 










of overhead 
projectors 
for PhD 
classes 
2495 


8% 


Psychology 
laboratory 
1096 





Publication 
of journals 
1596 


Computer 
Laboratory 
18% 


Purchase of 

books for 
library 
2395 


Sports 
1296 


199. 


200. 


201. 


202. 


203. 


What 18 the ratio of the expenditure made by the 
university on Research work and that on purchase 
of books for library? 


(a) 4:5 
(b) 5:4 
(c) 8:3 
(d) 8:5 
(e) None of these 
[Indian Bank PO, 2010] 


What is the total sum of expenditure on Research 
work, Purchase of overhead projectors for PhD classes 
and Purchase of books for library together? 


(a) 322.6 Lakhs (b) 322.8 Lakhs 
(c) 323.4 Lakhs (d) 320.8 Lakhs 
(e) None of these 
[Indian Bank PO, 2010] 


What is the difference between the expenditure made 
by the university for Publication of journals and for 
Psychology laboratory? 


(a) 54 Lakhs 
(b) 33 Lakhs 
(с) 84.2 Lakhs 
(d) 33. 8 Lakhs 
(e) None of these 
[Indian Bank PO, 2010] 


If the expenditure on the Purchase of overhead 
projectors for PhD students is decreased by 7%, 
what will be the expenditure on the same after the 
decrease? 


(а) 31,33,920 
(b) 713,39,200 
(c) 31,02,000 
(d) 51,08,000 
(e) None of these 
[Indian Bank PO, 2010] 


Which of the following is definitely true? 


(a) The ratio of expenditure of university for the 
purchase of library books and expenditure on 
computer laboratory is 3:1 respectively. 

(b) Expenditure on medical facilities for students 1s 
34.6 Lakhs 

(c) The difference between the expenditure on 
research work and that on medical facility for 
student is 160,000. 

(d) All are true 

(e) None of these 

[Indian Bank PO, 2010] 


Directions (Question 204 to 208): 


Study the following 


graph carefully to answer these questions. 


No. 


204. 


205. 


206. 


207. 


of students in College A and College B over the years 
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For which college(s) and in which year was the per 
cent rise in number of students from the previous 
year the highest? 
(a) College A in year 2004 and College B in year 
2005 
(b) Only College B in year 2004 
(c) College A in year 2004 and College B in year 
2004 
(d) College A in year 2007 and College B in year 
2004 
(e) None of these 
[Indian Bank PO, 2010] 
What is the ratio of the total number of students of 
College A in years 2004, 2006 and 2007 together 
and the total number of students of College B in 
years 2003, 2004 and 2008? 
(a) 35:32 (b) 33.37 
(c) 34:31 (d) 32:35 
(e) None of these 
[Indian Bank PO, 2010] 
What 18 the average number of students in College 
A for all the years together? 
(a) 45,000 (b) 50,000 
(c) 52,000 (d) 48,000 
(e) None of these 
[Indian Bank PO, 2010] 


What 18 the approximate percentage rise in the number 
of students of College B from 2005 to 2006? 


(a) 8 (b) 12 
(c) 4 (d) 15 
(e) 20 
[Indian Bank PO, 2010] 
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208. The number of students of College B in year 2008 


Directions (Question 209 to 213): 


18 what per cent of the total students of College B 
in all the years together? (Round off to two digits 
after decimal) 


(a) 20.61 


(c) 21.79 
(e) None of these 


(b) 23.79 
(d) 17.29 


[Indian Bank PO, 2010] 


Study the following 


graph carefully to answer the questions: 


Number (in thousands) of products manufactured 


and sold by a company over the years 


Number of Products 


209. 


210. 


211. 
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Үеаг 


What is the difference between the number of products 
manufactured by the company in the year 2009 and 
that 1n 2008? 


(a) 4000 


(c) 3500 
(e) None of these 


(b) 5500 
(d) 4500 


[IDBI Bank PO, 2009] 


The number of products sold by the company in the 
year 2004 is what per cent of the number of products 
manufactured by it in that year? (Rounded off to two 
digits after decimal) 


(a) 71.43 


(c) 81.67 
(e) None of these 


(b) 67.51 
(d) 56.29 


[IDBI Bank PO, 2009] 
What is the per cent increase in the number of 
products sold by the company in the year 2006 from 
the previous year? (Rounded off to two digits after 
decimal) 
(a) 19.25 
(c) 10.45 
(e) None of these 


(b) 33.33 
(d) 42.66 


[IDBI Bank PO, 2009] 
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212. What 18 the ratio of the number of products not sold 
by the company in the year 2007 to that not sold in 
the year 2005? 
(a) 3:1 
(c) 1:3 
(e) None of these 


(b) 6:5 
(d) 5:6 


[IDBI Bank PO, 2009] 


213. What 18 the approximate average number of products 
manufactured by the company over all the years 


together? 
(a) 36550 (b) 39480 
(c) 41220 (d) 43330 
(e) 34420 


[IDBI Bank PO, 2009] 


Directions (Question 214 to 218): Study the following 
information carefully and answer the questions that 
follow: 

An office consists of 520 employees working in different 
departments, viz. HR, IT, Production and Marketing. 
The ratio of men to women in the organisation is 
5:3.20 per cent of the men work in the IT department. 
40 per cent of the women work in the HR department. 
The total number of employees in the Production 
department is 135. Two-fifths of the women work 
in the IT department and the remaining work in the 
Marketing department. 40 per cent of the men work in 
the Production department. Four per cent of the men 
work in the HR department and the remaining work 
in the Marketing department. 


214. The number of men working in the Marketing 
department forms what per cent of the total number 
of employees ш the organisation? 

(a) 22.5 (b) 34.5 
(c) 19.5 (d) 38.5 
(e) None of these 
[IDBI Bank PO, 2009] 

215. What 18 the ratio of the number of men working in 
the HR department to that of the women working 
in the same? 

(a) 1:5 
(c) 4:7 
(e) None of these 


(b) 2:3 
(d) 9:11 


[IDBI Bank PO, 2009] 


216. What 15 the number of women working in the 
Marketing department? 
(a) 41 
(c) 46 
(e) None of these 


(b) 34 
(d) 39 


[IDBI Bank PO, 2009] 


217. Total number of employees working in the Production 
department forms approximately what per cent of the 
total number of employees working in the organisation? 


(a) 12 (b) 17 
(c) 21 (d) 26 
(e) 38 


[IDBI Bank PO, 2009] 


218. What is the total number of employees working in 
the IT department? 
(a) 130 
(c) 143 
(e) None of these 


(b) 124 
(d) 101 


[IDBI Bank PO, 2009] 


Directions (Question 219 to 223): Study the following 
table carefully to answer the questions that follow: 

Number of Executives recruited by six different 
organisations over the years 








Organisation 

Year| P Q R S T U 

2004 458 512 418 502 476 492 
2005 522 536 472 500 482 523 
2006 480 495 464 508 488 518 
2007 506 505 428 444 490 534 
2008 427 485 422 512 510 498 
2009 492 488 444 499 512 510 





219. What is the total number of Executives recruited by 
all the organisations together in the year 2006? 
(a) 2927 (b) 3042 
(c) 2864 (d) 3143 
(е) None of these 
[IDBI Bank PO, 2009] 


220. What 1s the ratio of the total number of Executives 
recruited by organisation U in the years 2007 and 
2009 together to the total number of Executives 
recruited by organisation P in the same years? 

(a) 436:517 (b) 499:522 
(c) 51.7:436 (d) 522:499 
(e) None of these 
[IDBI Bank PO, 2009] 


221. What is the average number of Executives recruited by 
organisation S over all the years together? (Rounded 
off the nearest integer) 


(a) 494 (b) 482 
(c) 514 (d) 506 
(e) 478 


[IDBI Bank PO, 2009] 


222. 


223. 


What 18 the per cent increase in the number of Executives 
recruited by organisation В ш 2005 from the previous 
year? (Rounded off to two digits after decimal) 


(a) 18.67 (b) 12.92 
(c) 16.48 (d) 13.21 
(e) None of these 
[IDBI Bank PO, 2009] 


The number of Executives recruited by organisation 
T ш the year 2008 forms approximately what per 
cent of the total number of Executives recruited by 
all the organisations together in that year? 


(a) 11 (b) 31 
(c) 18 (d) 26 
(e) 23 


[IDBI Bank PO, 2009] 


Directions (Question 224 to 228): Study the following 
graph carefully to answer the questions that follow: 
Distance (in Km) travelled by five different trucks in a day 
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What is the ratio of the distance travelled by Truck 
A to the distance travelled by Track D? 
(a) 17:19 (b) 11:15 
(c) 19:17 (d) 15:11 
(e) None of these 
[IDBI Bank PO, 2009] 


What is the average distance travelled by all me 
trucks together? 


(a) 510 Km 
(b) 515 Km 
(c) 425 Km 
(d) 475 Km 
(e) None of these 
[IDBI Bank PO, 2009] 


If Truck A covered the given distance at the average 
speed of 47.5 Km/h, what was the time taken by it 
to cover this distance? 
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(a) 12 hours (b) 10 hours 
(c) 8 hours (d) 6 hours 
(e) None of these 
[IDBI Bank PO, 2009] 
227. The distance travelled by Truck E is approximately 


what per cent of the total distance travelled by Track 
B and C together? 


(a) 58 (b) 60 
(c) 52 (d) 62 
(e) 55 


[IDBI Bank PO, 2009] 


228. If the time taken by Truck C to cover the given 
distance was 8 hours, what was the average speed 
of the truck? 


(a) 54.75 Km/h 
(b) 65.25 Km/h 
(c) 52.25 Km/h 
(d) 68.75 Km/h 
(e) None of these 


[IDBI Bank PO, 2009] 


Directions (Question 229 to 233): Study the following 
table carefully to answer the questions that follow: 
Total number of people In Different Villages and (Of 
these) Percentage of Men, Women and Children 








Percentage 
Total No. Percentage Percentage of 
Village of people of men of women children 

E 1240 35 45 20 
M 2140 45 30 25 
N 1450 50 30 20 
о 1680 65 20 15 
Р 2060 40 40 20 
Q 1990 40 50 10 





229. Which village has the least number of children? 
(a) L (b) N 
(c) Q (d) O 
(e) None of these 
[IDBI Bank PO, 2009] 


230. What is the ratio of the number of women in Villages 
L and P together to the number of men in the same 
villages together? 

(a) 617:664 
(b) 629:691 
(c) 664:617 
(d) 691:629 
(e) None of these 
[IDBI Bank PO, 2009] 
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231. What is the total number of women and children (a) 16 (b) 21 
together in Village Q? (c) 11 (d) 25 
(a) 995 (e) 9 
(b) 1184 [IDBI Bank PO, 2009] 
1086 
e 988 233. What is the total number of children from Villages 
9 
(е) None of these M and М together? 
[IDBI Bank PO, 2009] (a) 785 (b) 825 
(c) 855 (d) 795 


232. The total number of people from Village O is 
approximately what per cent of the total number of (e) None of these 
people from all the villages together? [IDBI Bank PO, 2009] 
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EXPLANATORY ANSWERS 
EXERCISE- І 
1. (ii) (a) Required difference = 60 — 50 = 10,000 tonne. (v) (c) Required percentage drop 
... 4 Р t 5 1 4 ti eS 
(iii) (d) Percentage increase in production _ 60—45 x100 = 25% 





= 15. х100 = 60% 
25 2. (1) (е) We can use the direct formula Юг 
(iv) (c) Average production 





100 
25+40+60+45+65+50+70+80 Profit = Income| 1 - ————— —— 
= 8 100 + % Profit 
440 We see that the profit is maximum in 1998. 


8 (ii) (b) Total expenditure 
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-120х 199 4160x199 +130% ын 
107.5 115 122.5 


+170 х 100 4190x190 + 150х 109 
117.5 120 127.5 





= #777.51 Lakhs 


шшш =%1300 Lakh. 





Average = 


(iii) (а) Per cent profit increase/decrease from the previous 
year 




















1994 1995 1996 1997 1998 
100 50 (-)22.22 | 1428 37.5 
100 


(iv) (c) Expenditure in 1994 2160 x TE = 140 Lakh 


(v) (d) Expenditure in 1997 =110х — -3152 Lakh. 


3. (1) (a) Production of C type cars in 1996 


= (70 — 40)% of 450000 
= 3096 of 450000 = 135000 
Production of C type cars in 1997 
= (65 — 40)% of 520000 
= 25% of 520000 = 130000 
Required difference - 5000. 
(ii) (e) Production of E type cars in 1996 
= (100 — 80)% of 450000 
= 20% of 450000 = 90000 
And in 1997 = 10% of 520000 = 52000 
Total production = 90000 + 52000 = 142000. 
Required number of cars = 15% of 142000 = 21300 
(iii) (b) Production of A type cars in 1997 = production 
of A type cars in 1996 (given) = (100 — 85) 5% of 
450000 - 67500 
67500 
0000 


(iv) (c) Clearly, by visual inspection D is the desired 
option. 


x100 «13. 





Required percentage — 


(v) (е) Percentage production of В type cars in 1997 = 
that in 1996 (given) 


= (40 - 15) 25% of 520000 = 130000. 


4. (1) (c) Total rose production = (15 + 12.5 + 12.45 + 20 


+ 12.4 + 22.5 + 22.4 + 25) x 1000 
= 142250 


Percentage production of rose in the States (the lowest 
four states) 


Rajasthan Karnataka Haryana Gujarat 





8.71 8.75 8.78 10.54 





(1) (a) Required percentage 





zr у 2596(шоге) 


(iii) (d) Total production of rose by all the States 
= 142250 


142250 
8х1000 


=18 thousand. 





-. Average = 


(iv) (b) Required percentage 





= 2 х100 = 20% 
142.25 


(v) (е) It is 36.8% approximately. 
5.1 


. @ (a) Required % = $E x100 = 40.8% 


(ii) (e) Percentage increase 


3558-1158 (100:522594 


7.4 
(iv) (а) Required Ratio = —— =37 : 84. 








168 - 
: 38.8 
(v) (а) Required % = х100 = 60% 
63.9 
101.80 
(vi) (e) Required % = CT 100 = 75% 


.. . ^ са 
(vii) (c) Required ^o 74.6 


x100 = 2.41% 





. (i) (e) Sale of Pep-up was the maximum in the year 1989. 


(1) (a) Avg. annual sale of Dew-drop 


_ 10+15+25+15+30+25 
6 


= 20 Lakh 





Average annual sale of Cool-sip 


_ 25 +7 +2С + 20 + 25 + 30 
6 


Average annual sale of Pep-up 


= 21.16 Lakh 





_ 30+35+30+25+20+20 
6 


= 26.66 Lakh. 





25-20 


(ii) (© Required % = х100 = 25% 





(iv) (e) Required number = 30 — 20 = 1000000. 
35-30 





(v) (c) Required % drop = x100 = 14% 


. (i) (b) Obvious from the chart. 


(ii) (d) Total imports in the given years 
= 35 + 30 + 40 + 50 + 55 + 60 + 45 
= 315 Сгоге 


Total exports in the given years 
= 40 + 45 + 35 + 40 + 60 + 50 + 55 
= 325 Crore 





: : 315 63 
Hence, require ratio = — = —. 
325 65 


(iii) (c) Obvious from the chart. 

(iv) (e) Total exports in the years 1995, 1996 and 1999 

= 35 + 40 + 55 = 130 Crore 

Total imports in the years 1995, 1996 and 1999 

= 40 + 50 + 45 = 135 Crore 

130x100 
135 

(у) (a) If you calculate approximate value you reject (b), 

(c) and (d). Now check (a). 

In 1996, % increase in export 


= 5 100 = д = 14.29% 
35 7 





Now required % = =96.29% 


(110+60+110+100 +105 +85) = 570 


. (à) (d) г 





= 95 Lakh tons 


(1) (c) Average production of units A, B and C in 2001 [use 
white bars] 


_ (90 + 75 +100) = 265 
3 


Average production of units D, E and F in 2002 





_ (100 +105 + 85) = 290 
3 





265x3 


1 - x100 = 91.38. 
Required answer 3x29 





(iii) (e) Total production by unit В in 2001 and 2002 
together 


= (75 + 60) = 135 Lakh tons 
Total production by unit C in 2001 and 2002 together 
= (100 + 110) = 210 Lakh tons 

Required ratio = (135:210) = 9:14. 
(iv) (а) Total production by unit Е in year 2001 and 2002 
together 
= (70 + 85) = 155 Lakh tons 


195 


= 79.487 = 79.49. 
(v) (b) Required total production 
=(100 + 110 + 95 + 100 + 85 + 105) 
= 595 Lakh tons. 
. (i) (a) % growth of expense from 1994 to 1995 
_ 400—300 
300 


155 
Required percentage = p х Ly 





«100-3360 


10. 


11. 
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96 growth of expense from 1995 to 1996 2 0 
% growth of expense from 1996 to 1997 
z 500—400 100:55002 

400 
% growth of expense from 1997 to 1998 
z 90-098. ыг 

600 3 

average — m =25% 
E 100 — 200 4100 + 400 
(Ш) (d) Average = = $100 crore 


4 
(iv) (b) Ratio of profit to capital 





1998 1995 1996 1997 




















0.50 1 -1 = 





(i) (b) Required percentage drop 


-25—225 (100110 


(й) (e) Required difference = (35 — 22.5) Lakhs = 1250000. 


(iii) (b) Only by visual observation you can find the 
answer. You do not need to calculate the values. I (iv) 
(e) Production of B type cars is more than the production 
of C type cars only in 1993, 1994 and 1995. We see the 
largest difference exists in 1995. So, the answer is 1995. 


(v) (d) Total production of C type tyres in 1992 and 
1993 together 


= (30 + 25) = 55 Lakhs and that of B in 1994 = 27.5 
Lakhs. 





Required Percentage — 5 x100 = 200. 


(i) (d) Difference of production of C in 1991 and А in 
1996 = 500000 tonnes 


(1) (a) Percentage increase of А from 92 to 93 


= 55—40 (100 237.594 





(iii) (b) Percentage rise/fall in production for В 





1992 1993 1994 
9% — 16.6% 10% 


1995 | 1996 
- 8% | 10% 


























(iv) (e) Percentage production = 100 =133.3% 


(v) (с) Average production of А = 50 
Average production of В = 54.17 

Average production of С = 50 1996 10% 
Difference of production = 54.17 — 50 = 4.17. 
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12. 


13. 


14. 


(7500 — 5300 =)2200 x 100 
705300 


(iv) (©) Let, GTR be 3x 
х-хх 10% = 5800 
5800 x10 

х= ————— 


= 41.596 





Gi) (b) 


-16444.4. 


(у) (d) 8800 — 5100 = 3700. 


(ii) (c) Our intelligent observation says that the required 
year cannot be 1993, 1994, 1995. Why? Because see the 
following conclusions: 

Passed 


% passed to appear = Naveed 7 
рреаге 


Passed 
Appeared 


% of passed to appear is least when is the least 


" Appeared 
Passed 
mentally. See the following conclusions: 


For 1990: IRITE, Quotient = 3 and Remainder = 300 


2513 


For 1991: 1508 а and К = 400 
2933 


For 1992: pim => Q =3 and R = 800 
2468 


Similarly, for 1993; 1994, 1995, О is 2. 
So, 1992 gives the highest value. 


8562-8139 100 = 423 x100 = 42 
562 62 84 


is the most. Now, we do the further calculations 


(ii) (a) х10= 5 








(iv) We do not need to calculate the values for each year. 
Follow as: 


For Rural area: 35% of 5032 = 35 x 50 = 1750 = 1798 
For Semi-urban area: 35% of 9500 = 35 x 95 = 3300 
Which cannot be approximated to 3500. 
For State capitals: 35 x 85 = 3000 
For Metropolises: 35 x 110 = 3850 
(v) (с) 1798 + 2513 = 4311. 
(i) (а) Distance to be travelled by each type of vehicle 
- 2 -5Кш 

3 


Since, to travel 5 Km by vehicle A, he will pay $9 for 4 
Km and for the next 1 Km he will have to pay 
13.5 — 9.00 
——— — — x]. 
(7—4) 
Similarly, for other cases. 


ЕЙ 





9 + 1.50 = $10.50 


15. 


16. 


Fare by В =14.50+ lm 





=14.50 +3.25 217.75 


Еаге Бу c=19+3 -19+4—23 





Total fare = 10.50 + 17.75 + 23 =$ 51.25. 


(ii) (a) Fare by 4=9+ => x2=712 





33.25 - 24 


Fare by В-24.25- х2 = 30.25 





Total fare = 30.25 + 12 = 342.25. 
‚ 17.25-13.50 
10-7 


=13.50 + <= = $14.75 





(iii) (b) Fare, for 8 Km by 4=13.504 








Fare by B 224254 2200 





= $27.25 


Difference = 27.25 — 14.75 = $12.50. 
(iv) (e) Fare by B for 5 Ian = 14.50 + 3.25 = $17.75 


17.25 -13.50 


Fare by А for 8 Km =13.50+ = $14.75 





31-19 -:23 





Fare by C for 5 Km =19+ 


Total fare = 17.75 + 1475 + 23 = 55.50. 

56.50-41.50 _ 
15-10 — 

33.25-2425 _ 
10-7 17 


994 
(1) (е) Average runs of A= 79. -552:31 


(v) (b) Fare for 14th Km by C= $3 


Fare for 9th Km by B= 83. 


751 
Average runs of B= ag =41.72 
Difference = 52.31 — 41.72 = 10.59. 


414-52 


(1) (a) Average runs of C = = 21.29. 


(iii) (e) Difference between two highest runs 

= 994 — 772 = 222 

Difference between two lowest runs 

= 653 — 414 = 239 

Difference = 239 — 222 = 17. 

(iv) (© Ratio of A and D = 141:94 = 3:2. 

(v) (e) Without knowing the individual runs of 8 openers, 

we cannot find the average runs of remaining batsmen. 

52-66-64-75-58 _ 315 _ 
5 5 


(ii) (а) The difference is 9. 





0) (а) Avarage 63. 


17. 


18. 


35 46 (00209: 





(iii) (a) Percentage increase = 


85+80+75 240 _ 
3 3 


80. 





(iv) (e) Average highest marks = 


80 
(vi) (c) Required percentage = cru =125% 


(vii) (b) Marks obtained by students = 50 x 60 = 3000. 
(viii) (e) The maximum difference is in the years 1992 
and 1997, since the least value is in 1992 and the highest 
value is in 1997. 

(i) (а) Total number of students studying in all schools 
in 1992 = (1025 + 230 + 190 + 950 + 350 + 225 + 
1100 + 320 + 300 

+ 1500 + 340 + 300 + 1450 + 250 + 280) – (120 + 110 
+ 150 + 115 + 130 + 150 + 150 + 160 + 125 + 130) 


= 8810 — 1340 = 7470 


-. Average = = = 1494. 





(ii) (c) Number of students studying in school B in 1994 
= 950 + (350 — 150) + (225 — 115) + (185 — 110) + 
(200 — 90) = 950 + 200 + 110 + 75 + 110 = 1445. 


(iii) (е) Number of students leaving school С from 1990 
to 1995 


= 130 + 150 + 125 + 140 + 180 = 725 
Number of students admitted during the period 
= 1100 + 320 + 300 + 260 + 240 + 310 = 2530 22530 


725 
i = х100 = 29% 
Required percentage 2530 о 





(iv) (d) Required difference 


= (340 + 300 + 295 + 320 + 360) — (350 + 225 + 185 + 
200 + 240) = 1615 - 1200 = 415. 


(v) (b) Increase in number of students in school А = 
(230 — 120) + (190 — 110) + (245 — 100) + (280 — 150) 
+ (250 — 130) = 585 

% increase from 1990 (1025) to 1995 
_ 585 
71025 








х100--57.0796 


Similarly, we can calculate for other schools. 
(1) (a) Number of females above poverty line in State А 


= 3000х (100 —12)% x 5 1200. 


(1) (d) Since we cannot find the population of States C 
and D separately, we cannot find the required value. 


(iii) (e) Population of State A below poverty line 


-3000 х i = 5000 


ши! х100 
2 





Total population of State А= 


19. 


20. 


21. 
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and the population of State E below poverty line 


= 6000» =11000 


11000 


Total population of State Е = x100 





! : 5 10 25 
Required ratio = —x — = —. 
12 11 66 


(iv) (c) Total population of State В 


-500 21. = 8000. 
5Д 15 


(v) (b) Population of State Е 


-19800 5 100 = 55000 
2100-10 


Population of males below poverty line. 





= Ex 55000 = 30000. 


1522 
(1) (e) Required per cent = ed fede 17590 


(iii) (c) Average production of pulse 


_ 20.5 +22.4 + 24.6 + 23.5 +27.8 + 28.2 
2 





_ 147.0 


6 


24.5 million tonne. 


3 
i Required t = 
(iv) (a) Required percentage 450 





x100 = 7.2% 


(v) (b) Total production of oilseeds in the given years 
= 42.4 + 46.8 + 52.4 = 141.6 
which is equal to the production of wheat in 1994 —95. 


(1) (е) The difference between the white-coloured cars 
sold is the minimum in В type model. 


(1) (a) Blue (E + D) = 37 + 43 = 80 = White (B). 
(ii) (e) Required difference = (50 — 34) x 1000 = 16000. 


173 
(iv) (c) Required percentage - 1927 100 =90% 


(у) (а) While-C Colour-model combination of саг in 
Metro M 

(i) (d) Total number of students who play cricket 

= 38 + 40 + 12 + 17 + 25 + 18 +20 = 170 





25 
Required% = — х100 = 15% 
equired% 170 о 


(1) (d) Required ratio = 27:18 = 3:2. 
(iv) (e) Total Class X students who play different games 
= 115 


21 
Required % = 115 x100 = 18% 
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22. 


23. 


24. 


(v) (e) Basketball and Badminton are the two games 
which satisfy the conditions. 

(i) (а) Maximum population shows the age group up to 
15 years, but among the options it is not there. Hence, 
among the given options age group 16—25 is responsible 
for maximum population. 

(1) (a) Required number = 47.75% of 4200 = 2006. 
(iii) (b) Number of people in the age group 56—65 


=W eq 215.75. 
65 


(iv) (a) Required. difference in the population 


£ x3.50 = 6.8 million. 





(v) (b) Total population 


B ши х 100 = 391.67 million. 





(1) (a)Total Sales — Gross Profit in 
1990 = 351.6 — 155.5 = 196.1; 
1991 = 407.9 — 134.3 = 273.6 
1992 = 380.1 — 149.9 = 230.2; 
1993 = 439.7 — 160.5 = 279.2 
1994 = 485.9 — 203.3 = 282.6 


(ii) (d) Let, 439.7 = K% of 351.6 = K= 125. 
4260 _ 


i = ко = К =———=9Л. 
(iv) (d) Let, 42.6 = К% of 439.7 xs 


(v) (d) Per cent increase in the gross profit: 





From 1991 to 1992: DR x100 211.696 
134.3 


From 1992 to 1993: 107500 = 7.07% 
149.9 


From 1993 to 1994: шаг х100 26.67% 
160.5 





(ii) (c) Total production of rice 
= 45 + 48 + 59 +41 + 37 + 68 + 57 + 38 
= 393 Lakh tons 
Total production of wheat 
103 + 86 +32 + 37 + 22 + 15 
331 Lakh tons 

Required proportion = 393:331 = 12:1. 
(iv) (d) Total wheat production in the country = 331 Lakh 
tons and state P alone produces 103 Lakh tons of wheat 





оо 
N 
оо 





Я 103 
Required percentage = oa x100 = 30% 


(v) (c) Total rice production in the country = 393 Lakh 
tons 


Yield per hectare = 30 tons 


Area under rice cultivation — = = 13 Lakh hectares. 


25. 


26. 


27. 


28. 


30. 


32. 


(i) (d) 146947 — (65104 + 60387) = 21456. 

(ii) (b) 146947 + 11630 = 158577. 

Gii) (a) 158577 — (70391 + 62516) = 25.670. 

(iv) (a) 153922 — (5337 + 21560 + 69395) = 57630. 
(V) (b) 160998 — (153922 — 5337) = 12413. 





(1) (с) Ауегаре of the total prod. during the period 
476 

- 53 А 

(1) (d) Answer will be 1993. 

(iv) (d) 25% of 80 = 20 = production of S's car in 1993. 


80. 





90 — 75 
(v) (b) Required percent increase = 77 Х 100 = 20% 
8+9 
i) (a) Required ratio = =17:33. 
0) (а) Required ratio 15308 


(1) (е) Here, do not find the ratio of the number of 
qualified candidates that of the appeared. Simply check 
the ratio of % qualified candidates with respect to the 
appeared is the least for which state. Ans. = G. 

(iii) (d) Required difference = (21 — 13)% of 9000 
= 720. 

(16 + 7)% of 9000 
(11+ 8)% of 45000 


х100 = 24.21% 





(iv) (Б) Required % = 


— (16 2096 of 9000 
8% of 45000 ` 





(v) (c) Required ratio 


14% of 3800 21921 

1496 of 4200 

(1) (e) Required number = 27% of 3800 = 1026. 

(iii) (b) Required number = 31 % of 4200 = 1302. 
(iv) (c) Required number = 8% of 3800 + 17% of 4200 
= 304 + 714 = 1018. 


. . _ 14% of3800 _ 
(v) (e) Required ratio 1796 of 4200 


(i) (а) 40% of 15000000 = 6000000. 
(1) (d) 12.5% of 12000000 = 1500000. 
(iii) (b) 15:15 = 1:1. 

(v) (b) 12.5% in each 


(i) (d) Required ratio = 


19:17. 





А кы. х25+—х 
(i) (b) Total cost 5 100 5 100 


= 1.5 + 4.4 25.9 Crore 


(1) (d) Amount of profit earned by company D on item 
II 


x $ х25х 28 
8 100 100 


= 31.25 Lakhs 





(iii) (е) Cost of production of item I by company F 


- DOR 25 = 0.25 crores 
5 100 


33. 


34. 


35. 


Cost of production of item II by company D 


а 8 зБ 55 сгоге 
8 100 


0.25 


Required % = x100 = 20% 
1.25 





(iv) (a) Total profit earned by company G 








2629 12 x25x 30 42x 12 x25x 24 
100 100 3 100 100 
= 0.3 + 0.48 = 378 Lakhs. 
Е urs 
(v) (c) Required ratio c =21. 
-=x — x28 
8 100 
(vi) (b) Required profit 
3 ui 32 3 15 20 
PUO х х +—x х25х 
100 100 5 100 100 


= 0.528 + 0.450 = 397.8 Lakhs. 

(1) (а) Total number of students for course D = 35% of 
1200 = 420 

Number of girl students for course D = 30% of 800 = 240 
Number of boy students for course D = 420 - 240 = 180 
Required ratio = 180:240 = 3:4. 

(ii) (c) Number of boys for difference courses are 

А = 0; В = 100; С = 44; D = 180; Е = 32; Е = 44. 
(iii) (a) Number of girls for course Е = 14% of 800 
= 112 

Number of boys for course Е = 32 





x100 = 250% 





| 112-32 
Required more % = 5 


(iv) (d) Using the information given in О. Number (2) 
(v) (b) Number of girls in course C =2 % of 800 = 16. 
(i) (b) 23% of 46000 = $10580. 

(ii) (а) 25% of 460002 311500. 

(iii) (d) Required ratio = 15:12 = 5:4. 

(iv) (a) 2396 

(v) (e) 15% of 46000 = $6900. 


Income - Expenditure Ж 








(1) (e) % Profit = : 100 
Expenditure 

dir nae c E gan 

ot, 140 _ 45 ры ры 





k= 140( 2) = 96.6 crores 
29 
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93 


(i) @ h= By © |+» 


100 2 


100 +50 3 
ы & E Ey, 








100 2 
100 + 40 y 
ыы 100 | 94 
Ey, + E, =279 


3 7 
But we cannot find 5f» кеб 
Hence, we cannot solve it. 


ae 2 100 
(iii) (е) 01-13 


Е 100 


= (1 
I 100+Р 0) 








Or, 


E 
We require TAWA or, < 


>| = 


100 1 
< 


100-Р 2 





Now, from (1), 


So, the value of P should be more than 100, which is not 
correct for any of the given years. 


100+ uM 


Gv) (b) J ==] $08 





= 200 шэн crores = 280 crores 
100 


(у) (е) /> 2Е 
= Profit % is more than 100, which is not correct for 
any of the given years. 








36. (ii) (c) Average percentage increase of the commodities 
January February March April June 
16.25% 23.75% 28.75% 35% 41.25% 





37. 


95 
(iv) (e) Sale of commodity C in July а 


(i) (b) Let, the investment of company В in 1996 Бе 3x 
Lakhs. 
Investment of company B in 1997 — a 


9 63 
Income of company В in 1997 = —x Ше =—x 
2:5 25 


(1) (d) Required % = = х100 = 252% 
(iii) (е) Investment of company А in 1995 


2254199 —14 Lakhs 
155 


39.58 Chapter 39 


38. 


39. 


(iv) (c) Let, ‘95, =* 96,,, = x Lakh 





Required ratio = 


(v) (b) Income of company B in 1993 


-1540000х == — 322.33 Lakhs. 


(1) (а) Income of Company В in 2000 
=200х 120 = $240 Сгогез 
100 


(ii) ( c) Expenditure of Company А in 2002 


-0600х 100 = 3375 Crores 
160 


(iii) (d) We can find out the amount of profit in 1998, 
we do not know the income and expenditure of А and 
В, therefore option (d) 18 the correct choice. 


(iv) (b) Ratio of their expenditures 


= 100 х н = 26:27. 
135 100 
35—20 
(v) (a) Required % Increase = x100 = 75% 





(i) (e) Suppose in the year 1998-99 expenditure of company 
Х = $а 

Then profit earned by company X in this year 

= $ (30% of a) 

Hence, income of company X = $(130% of a) 

Again, expenditure of company Y in 2001-02 














E +130 
100 
Hence, profit earned by company Y in 2001-02 
ECL 130 2 50 
100 100 
Thus, required ratio 
30 
22100 ^ _ 30 100x100 30 <33 
ax130. 50 100 130x50 65 
100 100 
.. 1,2020 
(i) © J 2002-02 =Ер = 15 
2 
Гоою-о = [20020 = 3 -23. 


(iii) (c) Per cent of increase in percent profit over that 
of the previous year for the given years is as follows: 


40. 








Year 
1998-99: ao x 100 = 33.33% 
1999—00: 20-20 x100 = 50% 


2000 — 01 : = 0% 


2001-02; 60-30) 





«100 - 665% 


2002—03: x100 = 20% 





(60-50) 
50 


You do not need to do any rough work. See the graph 
and search for steep rise in the line joining the two A's. 


(iv) (b) Required income 
= 120% of 740 Crore = $48 Crore 
(v) (d) The given graph depicts only the per cent profit 


earned by the two companies over the given years. Hence, 
these information are insufficient to answer the question. 


(vi) (e) In 2002—03 profit earned by company Y was 6096 
There fore, 16096 of expenditure $128 crore 


128 
Thus, required expenditure = 160 x100 = $80 Crores 


(1) (e) Average imports made by company А 
_ 30+50 +60 +40 + 70-60-75 385 
7 7 


In none of the given years the imports is exactly equal to 
55 (Crore). Hence, the answer is (e). 


-55 





(ii) (d) By visual inspection it is clear that 1992 is the 
desired year (as the distance between two points is the 
maximum in 1992). 


40 + 60 





(Ш) (a) By mental observation (s 50- | 1992 ошу 


is the desired year. You do not need any calculation. 


See the year where the point A lies exactly in the middle 
of points of В and C. 


50—40 26, 





(iv) (b) Required percentage increase — 


(v) (c) The total imports (in Crore) made by all the 
three companies together: From the heights of the 
points we observe that the total heights of three points 
is the maximum either in 1995 or 1997. If you observe 
carefully, our clear answer is 1995, but to be sure we 
find actual values for the two years. 

In 1995 = 70 + 80 + 85 = 235. 


In 1997 = 75 + 70 + 85 = 230. 





Clearly, 1995 is the desired year. 


10. 


11. 


12. 


13. 


. (a) > 


. (b) Required percentage - 
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EXERCISE-2 


(ВАЗЕр ON Memory) 





. (a) Required average 


5+4+4+3+4 
5 GEL 
= 40 Lakhs tonnes 
360? = 9000 tonnes 
9000 х 110 


| million tonnes 


110° = = 2750 tonnes 


. (c) Percentage decrease 








- x100 
32 

EXE Nm 
32 8 `8 


. (c) Required average 


_ 100+220+300+200+250 _ 1070 _ 
5 


214 





70 +80 





х100 = 73.17% 


(d) Required ratio = (75 + 65):(85 + 95) 
= 140:180 = 7:9 

(d) Average sales of branches B,, B, and B, in 2001 
_ 105+65+110 _ 280 

3 3 
Average sales of branches В|, В, and B, in 2000 
_ 80+95+70 245 

100 3 








280 
Required percentage = ae x100 =114.28 


. (b) Required average 


_ 80+75+95+85+75+70 _ 480 _ 








80 
6 6 
. (e) The total number of students who come to school 
by car 
= T x 2160 = 420 


(b) Required ratio = 70°:90° = 7:9 = 21:27 








80? + 90? 
(c) Required answer — x2160 =1020 
360? 
360? —120? 
(d) Required answer = x2160 21440 
360? 
90? — 80? 


(b) Required per cent t =12.5% 


14. 


15. 


. (b) 


. (©) Required answer = 


(b) Required difference = (200 + 195 + 245 + 200 + 225) 
— (150 + 200 + 250 + 230 + 200) = 1065 — 1030 = 35 


(b) Total number of students playing football = 250 + 
125 + 175 + 100 + 250 = 900 


Now, from the question, 


15000 ат doge 
100 9 





. (d) Total number of players in 


School А = 820 
School B = 830 
School C = 880 
School D = 700 
School E = 905 





130xx 6, 165х100 _ 5 
100 130 
. (©) Required number of students passed in third division 


= 165 - 95 = 70 


. (c) Percentage of students failed in 1984 


-25 10917392 
200 2 


. (©) Total passed students = 140 + 150 + 165 = 455 


Total students = 170 + 195 + 200 = 565 


455 


Required percentage =——x100 
q р 8 565 


2514 TROU 
TE 1з 


20 
Required percentage = —— x100 
. (d) Required p e= 


-20 1 
17 


13 
—% 
17 


- (d) Required percentage = = x 100 


= 1400 -g2 $9, 
17 17 
35x30 35x15 35x15 
+ + 
100 100 100 





ИЕ 





225 (30+15+15)= 
100 


. (d) Percentage variation 


40 —30 1 


Model A > хашааг: 
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25. 


26. 


27. 


28. 


29. 
30. 


31. 


32. 


33. 


34. 





Modei Bas oe x100-33- 
Model C > 12—29 «100 = -25 





(a) Required difference 


_ 44х20 35х15 
100 100 


-880—525 _335 Tae 355000 
100 100 











(b) Required production 
_ 44х30 
100 


= 1320000 
(c) Required answer 


-|35х 10 х L3 +44x 1Y x 13 Lakhs 
100 100 100 100 


Lakhs 














= 299 х79 |=1.1850 Lakhs 
10000 
= 118500 
6-5 
(c) Percentage decrease = x100 
2002 
3 3 


(b) Required radio = 2:6 = 1:3 
(a) Required average sale 


quini 
5 


(3) -45.8 crores 





| crores 





(d) Required percentage increase = x100 =150% 


(b) Required total sales = $ (10 + 6 + 6 + 5) crore = 
$27 crores 


(c) Average number of students in activity Ш 
_ 65+130+420 + 75 +540 + 220 +153 
7 





Е. 
7 


Range of number of students in activity IV = 438 - 105 
= 333 


required difference = 333 - 229 = 104 
(d) Total number of students in activity II 
= 100 + 200 + 200 + 100 + 100 + 100 + 100 = 900 
Total number of students in activity IV 
= 317 + 155 + 438 + 105 + 385 + 280 + 120 = 1800 




















35. 


36. 
37. 
38. 


39. 


40. 
41. 


42. 


43. 
44. 


45. 


46. 
47. 





900 
Required percentage — a) x100 = 50 


(c) Arranging the observations of activity Ш in ascending 
order: 

65, 75, 130, 153, 220, 420, 540 

Number of observations = 7(odd) 


Median - (5n observation 


= fourth observation = 153 
(a) It is obvious from table. 
(b) Required ratio = 900:2000 = 9:20 
(a) Corresponding angle for rice and barley 
= 72° + 36? 2108? 
18° = 300 асгев 
_ 300 
(8 


108° = =" 108 =1800 acres 


19 


(а) г. 100% =360° 

50% =180° 

Wheat + rice + maize = 72? + 72° + 45° 2189? > 180° 
(c) Required ratio = 72°:36° = 2:1 
(b) 10% of 72? = 7.2? 


Increase in the corresponding angle of wheat 


= 2 7.2 = 4.8? 
3 


New corresponding angle for wheat = 72° + 4.8° = 
76.8° 


(a) Let, the production of bajra be x tonnes. 
Production of jowar = 2x tonnes 

— Production of rice = 10x tonnes 

10x x _ 

222819 

(c) It is obvious from the table. 

(d) Total production of rice = (8 + 10+4+4+2) = 

28 Lakhs tonnes 


Total production of wheat = (16 +2 +4+2 + 6) = 30 
Lakh tonnes 


Required ratio = 28:30 = 14:15 


(d) Difference between the production of rice and wheat 
in 


State A = (16-8) = 8 Lakhs tonnes 
State B = (10-2) = 8 Lakhs tonnes 
(b) State В = 10 Lakhs tonnes 


required ratio = 


(b) Average production of rice 





(pee. Vui 


= 5.6 Lakhs tonnes 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


(a) Expenditure on housing = 15% 
Expenditure on transport — 596 
Difference = 150000 x (15% — 5%) 


= 150000 х W = $15000 
100 


(c) Maximum expenditure of the family other than on 
food was on others (20%). 


(b) The savings of the family for the year wereequal to 
the expenditure on housing. 


(d) Total Expenditure = 10% + 12% + 5% = 27% 


23 
(d) Expenditure on food =150000х 100^ 334500 


300 
(b) Required percentage 1500” 100% = 25% 


(d) Minimum number of persons were killed = 1000 (In 
2009) 


(a) Maximum number of persons were killed inindustrial 
accidents = 1200 (in 2006) 


(b) Minimum number of persons were killed incoalmines 
= 150 (in 2007) 
(c) Total number of persons were killed 
= 1500 + 1050 + 1300 + 1000 = 4850 
4850 
Required average = a =1212.5 
(d) Perimeter= 277 ог, 277 = 220 
220x7 
= = 
22x2 


Angle of the shaded arc = 360° —140° = 220° 





35 











Now, area of the sector = T xz x35x35 
_ 220,22... 45. 121х175 21175 
360 7 9 9 
= 23527 om? 
9 


(d) The number of people who watch Arrow іп К, О 
and T together 





50000 x 10 x 50000 x 22 E 20000 x 20 
100 100 100 





E 20000 x16 Е 50000 х 12 л 5000 х14 
100 100 100 


= 5000 + 11000 - 4000 + 3200 + 6000 + 7000 = 36200. 


The number of people who do not watch Arrow = 34000 
+ 12800 + 37000 = 83800 


Difference = 83800 — 36200 = 47600 
Quicker Method: 





= 50000 х + 20000 + 


Required difference DIL 


60. 


61. 


62. 


63. 


64. 


Data Interpretation 39.61 


91-20) -- 50000 x 
100 


(74-26) 
100 
= 18000 + 5600 + 24000 = 47600 
(a) Total number of males who watch Big Bang Theory 


= 40000 x ТА +20000 х ши + 50000 х os + 30000 
100 100 100 


18. + 50000 х 22) 
100 100 


= 4800 + 2000 + 9000 + 4800 + 11000 = 31600 


31600 


Ауегаре = = 6320 


(d) Total number of female population who watches 


40000 x 20 
10 


Breaking Bad = = 8000 


Total number of female population 


= 40000 x 5 -15000 


8000 «100—160 — 531% 

15000 3 3 

(c) Total number of people in City В watching Mentalist 
_ 50000 x16 2 50000 х 22 


100 100 





Required % = 


= 8000 +11000 =19000 





Total number of people in City T watching Mentalist 


ВВ үл шу £10000 171500 








100 100 
ЭР” _ 19000 -17500 од 
Required% ^ 1750 . 
_ 1500x100 60 .4, uc 
17500 7 7 


(b) Total number of females who watch Breaking Bad 

in City Q and S together 

. 20000x10 5 30000 х 30 
100 100 


-02000--9000--11000 





Total number of female who watch Mentalist in City Q 
20000 x30 " 30000 x12 
100 100 
= 6000 + 3600 = 9600 
Required ratio = 11000:9600 = 110:96 = 55:48 
(e) Average number of male teachers 





and S together = 


_ 40+30+40+70 180 
4 4 


Average number of female teachers 


904504 70-30 240 _ 
4 4 


Difference 2 60 — 45 2 15 


=45 





60 
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65. 


66. 


67. 


68. 


69. 





(d) СН=14 cm 

JG = J(GHy -(HJy., 4196-49 = {147 2143 ст 
1 4943 

Area of the triangle СНУ = a 73 x7 = B cm? 


Area of the shaded portion = Area of the triangle GHJ 
+ Area GLK 

( GLK = GHJ) 

= 2 x Area of triangle GHJ 

= 49.3 сш? 


(d) Total number of novels sold by Store E 
. 10x 63000 
|. 100 
Total number of Horror novels sold by Store C 
. 63000x20  36000x24 
100 100 


= 6300 


= 12600 - 8640 = 3960 





And total number of Horror novels sold by Store F 

_ 63000x8 36000х12 
100 100 
Required ratio = 6300:3960 + 720 = 6300:4680 

= 630:468 = 35:26 

(b) Total number of Horror novels sold by B, C, E and 

F together 

Ш Биг 36000 х 2j. b en) 

100 100 100 100 





= 5040 — 4320 = 720 








63000x8  36000x12 
100 100 


= (630 x 18 — 360 x 20) + (630 x 20 – 360 x 24) + (630 
x 10 — 360 x 8) + (630 x 8 — 360 x 12) 


= (11340 — 7200) + (12600 — 8640) + (6300 — 2880) + 
(5040 — 4320) 


= 4140 + 3960 + 3420 + 720 
- 12240 





12240 


Required average = = 3060 


x 360 =18 x 3.6 = 64.8? 





18 
(d) Required central angle = 100 


63000х8 
100 


(b) Number of novels sold by Store Е = = 5040 


Number of Romantic novels sold by B and G together 


_ 36000 x (20 +10) 
100 


=360х30 = 10800 





10800 — 5040 2 


10800 
_ 5760x100 1 


53-96 
10800 3 


Required% = 100 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


(d) Total number of Romantic novels sold by Store A, 
D and G together 


— 1848 +10 46000 = 36x 360 —12960 





Total number of Horror novels sold by Store A, D and 
G together 











_ (1563000 1836000 4 16х63000 8х36000 = 
100 100 100 100 
13x63000 10х36000 
100 100 


= (15 x 630 — 18 x 360) + (16 x 630 — 8 x 360) + (13 
x 630 — 10 x 360) 


= (9450 — 6480) + (10080 — 2880) + (8190 — 3600) 
=2970 + 7200 + 4590 = 14760 
Difference = 14760 — 12960 = 1800 


(a) Total number of girls studying IT Engineering from 
College B, C and D together = 350 + 260 + 325 = 935 
Total number of girls studying Electronics Engineering 
from B, C and D together = 285 + 225 + 255 = 765 
935-765 цор. 170 |. 00 2252 

765 765 9 


(a) The number of girls in College C studying Electronics 
Engineering — 225 
Total number of girls in College С = 225 + 260 = 485 








Required% = 


225 
Required % = 485 x100 = 46.39 = 46% 


(b) Total number of flats booked in Aurangabad in 2005 
. 460x110 ,320x120 340x115 
100 100 100 
= 506 + 624 + 391 = 1521 
(b) Total number of LIG flats booked in Chandigarh = 40 
No. of flats booked by the Financial Institution 
_ 400 x35 
1100 
Remaining flats = 400 — 140 = 260 


Now, number of LIG flats booked by officers from 
260 x 6 





=140 





=120 





thesoftware company = 


(a) Total number of MIG flats in Mangalore, Baroda and 
Nagpur = 460 + 240 + 420 = 1120 


Total number of LIG flats booked in Mangalore, Baroda 
and Nagpur=200 + 320 + 300 = 820 


1120-820 оог 300 100 
820 820 
= 36.58 = 37% 
(b) Total number of MIG flats booked in Allahabad, Mangalore, 
Nagpur and Aurangabad 
= 440 + 460 + 420 + 460 
= 1780 





Required% = 


71. 


78. 


79. 
80. 


81. 


82. 
83. 


84. 


85. 


86. 


87. 


Total number of LIG flats booked in Allahabad, Mangalore, 
Nagpur and Aurangabad 


= 280 + 200 + 300 + 520 
= 1300 
Difference - 1780 — 1300 - 480 

_ 440+360 +280 1080 108 

240+420+320 980 98 
(a) Average number of selected employees by Company A 
_ 150 +300 +300 +500 +650+800 _ 2700 _ 

6 

(b) Required ratio = 500:400:550 = 10:8:11 
(c) The number of selected employees for Finance 





(a) Ratio = 54:49 


450 





Manager by Company C = 250 
And the number of selected employees for Finance 
Manager by Company B = 200 


250 — 200 б 50 


Required% = 100 = x100 = 25% 
200 





800 + 700+ 660 _ 2160 _ 
3 


(a) Required ratio = 300:200:350 = 30:20:35 = 6:4:7 


(a) Total number of students studying Arts in Institutes 
A and G together 


(15 +12) = 3800 x 27 


720 





(d) Required average = 


= 3800 х = 1026 





(c) Number of students studying Arts in Institute 
В=3800х_8_ = 304 
100 
Number of students studying Commerce in Institute 
B -4200x L- — 714 
100 
Total number of students = 304 + 714 = 1018 
(b) Number of students studying Arts in Institute 


E =3800x 14 = 532 
100 


Number of students studying Commerce in Institute 


E = 4200 x 18 2.756 
100 


Required ratio = 532:756 = 19:27 
(c) Number of students studying Arts in Institute E = 532 
Number of students studying Commerce in Institute 


D = 4200 14 — 588 
100 


532 
i io =—— =19:21 
Required ratio 588 
(b) Total number of students studying Commerce in 
Institutes B and D together 


eg Je 4231 =1302 





x: өдөх 


88. 


89. 


90. 


91. 


92. 


93. 


Data Interpretation 39.63 


(a) Total marks obtained by Umesh in all subjects together 


+100 





= 50х 8? +50х BT +150х 2 
100 100 100 
x 2 -75х 62 +75x 6 


100 100 100 





=41+33.5+138+87 +51.75 + 57 
= 408.25 


08.25 


Required% = i x100 =81.65% = 80% 





(b) Average percentage marks obtained Бу all the students 

in Hindi 

_ 884924 76-83-6572. 476 
6 


= 79.33% 





(c) Average marks obtained by ай the students in 
Mathematics 
_ 150х(69+85+92+78+64+88) 150x476 

100х6 600 





e cn 
4 


(d) Average marks obtained by all the students in 
Geography 


_ 50х (85 80-67 + 72 + 76 - 87) 








1006 
„41050 235. 
600 6 


(e) Total marks obtained by Ritesh in all the subjects together 
79 50х87 88х150 

+ + + 
100 100 100 


93х100 " 75x82 x 72х75 
100 100 100 


=50х 








=34.5+43.5 +132 +93 + 61.5 + 54 


= 423.5. 
(a) Male employees 


in Company А  760x = =520 
: 4 

ш Сошрапу В-»840х 5 = 480 

: 7 

ш Сотрапу С-» 720х T =336 


in Company D —> 640x I -288 


in Company E 700 x z = 460 


Total number of male employees 
= 520 + 480 + 336 + 288 + 460 = 2084 
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94. (b) Female employees 


6 
in Company А —> 760x 16 -240 
ш Сошрапу В-»840 х5 = 360 
. 8 
in Company С  720x T =384 
| 11 
ш Сошрапу D —640x 20 =352 


12 
in Company Е > 700 x as = 240 





240 + 360 + 384 + 352 + 240 
Average — 
5 
I =315.2 =315 


95. (c) Male employees in Companies A and С = 520 4 336 
= 856. 


Female employees in Companies B and D = 360 + 352 = 712 
Difference = 856 — 712 = 144 


352 
5 i io =—— = 22:15 
96. (d) Required ratio 240 
97. (a) Required percentage 


z ON бару P9 x100 =12.5% 
640 640 


Solutions (Q. 177—181): 





832 
Speed of vehicle A on first day = de 52 Km/h 


864 
Speed of vehicle А on second day = E 54 Km/h 


516 
Speed of vehicle B on first day = —- = 43 Km/h 


Speed of vehicle B on second day = A -43 Km/h 


Speed of vehicle C on first day = = = 63 Km/h 


Speed of vehicle C on second day = n -45 Km/h 


552 
Speed of vehicle D on first day = ae 46 Km/h 


765 
Speed of vehicle D on second day = de 51 Km/h 
: 935 
Speed of vehicle E on first day = 497 55 Km/h 


546 
Speed of vehicle E on second day = up 39 Km/h 


03 
Speed of vehicle Е on first day = m =37 Km/h 


636 
Speed of vehicle F on second day = ux 53 Km/h 


98. (d) The speed of vehicle B on both the days is 43 Km/h. 
99. (c) Speed of A on first day = 52 Km/h 
Speed of C on first day = 63 Km/h 
Difference 2 65 — 52 2 11 Km/h 
100. (e) Speed of vehicle C on second day = 45 Km/h 


=45x 2 =2.5x5=125 m/sec 


101. (e) Required percentage = As x100 = 90.46 = 90% 


Speed of Vehicle D on day 2 
Speed of Vehicle E on day 2 
= 2l = = =17:13 
39 13 
103.(c) Total number of mobiles sold in the month of July 


102. (b) Required Ratio = 





= 45000 x Е = 7650 
100 


Mobile phones sold by Company B in the month of July 


-7650x 2 =3570 
15 


Total numbers of mobile phones sold in the month of 


16 
D ber = 45000 х — = 7200 
есетоег 100 


Mobile phones sold by Company В in the month of 
9 


December Ра. 

3570 357 119 

4050 405 135 

104. (c) Number of mobile phones sold in the month of 





119:135 





Required ratio 


12 
N ber = 45000 x — = 5400 
ovember 100 
Number of mobile phones sold by Company A in the 


7 
month of November = 5400 х 15 = 2520 


Number of mobile phones sold without discount in 
the month of November by Company A 


-2520х 95 =2520х 0.65 = 1638 
100 


105. (d) Number of mobile phones sold in the month of 


8 
= 45000 x — = 3600 
October 100 


Number of mobile phones sold by Company B in the 
month of October = 3600 x= =1500 
Total profit earned by Company B in the month of 


October = 1500 x 433 = 649500 
106. (e) Number of mobile phones sold in the month of July 


= 45000 x 17. = 7650 
100 


107. 


108. 


109. 


110. 


Number of mobile phones sold by Company A in the 
8 
month of July = Ает. = 4080 


Number of mobile phones sold іп the month of December 


= 45000 x 16. = 7200 
100 


Number of mobile phones sold by Company A in the 
month of December = 7200 x Z =3150 


Required% = 3099 х100--129.52 «130 
3150 


(a) Number of mobile phones sold in the month of August 


= 25 х 45000 = 9900 
00 


Number of mobile phones sold in the month of September 


_ 25 1 


х45000--х45000--11250 
100 4 





Number of mobile phones sold Бу Company B in the 


month of August — 9900 х3 = 5500 


Number of mobile phones sold by Company В in September 


=11250х= - 4500 


Total number of mobile phones sold in August and 
September by Company B = 5500 + 4500 = 10000 


Quicker Method: 


Total number of mobile phones sold by Company B in 
August and September 


= 22 „45000х2+-—7-х4500х— =10000 
100 9 100 5 


(d) Production of Company А in the year 2009 = 550 
Production of Company A in year the 2010 = 700 


700 —550 
x 


Required% = 100 = 





150 х100 
550 


= = = 27.27 = 27% 


(b) Sales of Company A in the year 2009 = 400 
Production of Company A in the year 2009 = 550 


Required% = 400 x100 = = = 72.72 = 73% 


550 





(c) Average production of Company В 


_ 600 + 700 + 800 + 600 + 650 + 700 
6 





Е 4050 -675 
6 


111. 


112. 


113. 


114. 


115. 


116. 


117. 
118. 


Data Interpretation 39.65 


: . . Total P ti f A 
(0 Required ratio = otal Production of Company 





Total Sales of Company A 


= ээ - = = 81:55 
2750 55 


(c) Production of Company B in the year 2006 = 150 x 
4 = 600 


Production of Company B in the year 2008 = 200 x 4 = 
800 
Ratio = эм = 3:4 
800 
(e) Number of men visiting supermarket D 
= 4196 of 55500 


_ 41x 55500 
100 


=41х 555 = 22755 





Total number of people visiting all the supermarkets 
together 








= 34560 + 65900 + 45640 + 55500 + 42350 + 59650 
= 303600 
Required percentage — 22183 х100 
303600 


= 7.5% (Approx). 
(d) Number of children visiting supermarket C 


20x 45640 


= 20% of 45640 = =9128 


Number of children visiting supermarket F 


14x59650 


=14% of 59650 = = 8351 


9128 
Required percentage = 8351 x100 =109.30% 





(c) Total number of children visiting supermarket B and 
D together 


= 20% of 65900 + 33% of 55500 
. 20x65900 E 33x55500 
100 100 





= 13180 + 18315 = 31495 
(a) Total number of women 


= 55% of 34560 + 43% of 65900 + 45% of 45640 + 26% 
of 55500 + 70% of 42350 + 62% of 59650 











= 19008 + 28337 + 20538 + 14430 + 29645 + 36983 
= 148941 
Required average = —— = 24823.5 


(e) Required ratio = 19008:20538 = 1056:1141 
(c) Difference of corresponding angles 
= (122.4 + 21.6)? — (79.2 + 14.4)? = 50.4? 


50.4 


Required difference = x 6800 = 952 
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119. 


120. 


121. 


122. 


123. 


124. 


125. 


(a) Required Ratio = 21.6:79.2 = 3:11 
64.8 + 21.6 
360 





(d) Required percentage — | ) 100 = 24% 


1 
b) Required percentage = 
(b) Req p 80-12 





=x 100=11.76 = 12% 


(a) Number of students who prefer beverages В and Е 
together 


uS 122.4 х 6800 


= 2312 





х 6800 = 
360 


(b) Total marks of Anuska 

150х66 150х88 56х125 56х75 
^ 10  ^' 10 ' 10 10 - 
= 99 + 75 + 132 + 70 + 42 + 45 = 463 
(c) Marks obtained Бу Garvita in Brand Management 
= 88% of 100 = 88 
Marks obtained by Archita in Brand Management 
= 76% of 100 = 76 


TS 45 








88 
Required percentage = 76 x100 «115.7995 


(a) Average marks obtained by all the students together 
in Compensation Management 


Total percentage of marks Maximum marks in 
obtained by all the students 


in Compensation Management 


x| Compensation 


Management 





126. 


100 x Total number of students 





88-84 + 78 -96 - 68 + 50 
= x150 
6x100 


53998 «150 =116 
600 


(d) Total marks obtained in all subjects together by 


Arpan: 76% of 150 + 66% of 100 + 78% Of 150 + 88% 
of 125 + 72% of 75 + 70% of 50 


76x150 66x100 78x150 88x125 72x75 70х50 
= + + + + + 





100 100 100 100 100 100 


= 114 + 66 + 117 + 110 + 54 + 35 =496 


Archit: 82% of 150 + 76% of 100 + 84% of 150 + 96% 
of 125 + 92% of 75 + 88% of 50 


82х150 76х100 84х150 96х125 92х75 88х50 
= + + + + + 





100 100 100 100 100 100 


= 123 + 76 + 126 + 120 + 69 + 44 = 558 


Garvita: 90% of 150 + 88% of 100 + 96% of 150 + 76% 
of 125 + 84% of 75 + 86% of 50 


90x150 88x100 96x150 76x125 84x75 86х50 
= + + + + + 





100 100 100 100 100 100 


= 135 + 88 + 144 + 95 + 63 + 43 = 568 


Gunit: 64% of 150 + 70% of 100 + 68% of 150 + 72% 
of 125 + 68% of 75 + 74% of 50 





64x150 75x100 68x150 72x125 68x75 74x50 
= + + + + + 


100 100 100 100 100 100 


= 96 + 70 + 102 + 90 + 51 + 37 = 446 


Pranita: 48% of 150 + 56% of 100 + 50% of 150 + 64% 
of 125 + 64% of 75 + 58% of 50 


48x150 56x100 50x150 64x125 64x75 58х50 
= + + + + + 





127. 


128. 


129 


130 


131 


132 
133 


100 100 100 100 100 100 


= 72 + 56 + 75 + 80 + 48 + 29 = 360 


Clearly, Garvita scored the highest total marks in all the 
subjects together. 

Quicker approach: If you look at the table carefully and 
compare the percentage marks obtained in all the subjects 
by Arpan, Gunit and Pranita from the percentage marks 
obtained in the respective subjects by Archita and Garvita, 
we find that these students (Arpit, Gunit and Pranita) 
obtained less percentage marks than the percentage marks 
obtained by Archit and Garvita. Therefore, now we need 
to calculate total marks of Archit and Garvita only. In 
such a way we may save a few precious minutes. 

(b) Archit (consumer behaviour and service marketing) 
and Garvita (strategic management, brand management 
and compensation management). 

(d) Number of students who opted for all three subjects 
in 2009 

= (20 + 20 + 5) thousand = 45000 


45000 x 62 
00 


Number of boys = = 27900 


Since, we don't know the number of girls in Mathematics, 

Number of boys opted for Mathematics cannot be determined. 

_ (15410 +15) х1000 ` 
455030 


_ 40000 
455030 


100 





. (b) Required percentage 





х100 х9 


. (e) Required number of students 
= (5 + 35 + 15 + 15 + 20 + 5) x 1000 
= 95 x 1000 = 95000 
. (d) Required percentage 
- (15 +30) x 1000 jaw 
{(5 +35 +15) + (25 4 30 + 30)} x 1000 


B che) х100 = a x100 432 
100 











(55 +85) 


. (a) Required ratio = (25 + 30):(5 + 20) = 55:25 = 11:5 
. (b) Profit earned by Company B in 2006 is 65% of 
investment or 812500. 


134. 


135. 


136. 


137. 


138. 


139. 


140. 


812500 


Income = х165 = 2062500 





(c) Let, the amount invested by Companies А and B in 
the year 2005 be &x each. 

Income of A in 2005 = 1.70x 

Income of B in 2005 = 1.55х 

Ratio — A _ 1.70х 34 
B 1.55х 31 


(b) Amount invested by Company В in 2009 





= 5% 27x10" =9 Lakhs 

Amount invested by Company 4 in 2009 
= 52710" =18 Lakhs 

Profit earned by Company B 

= Tx 9310" = 72 х10* 

Profit earned by company А 

ae x18 =13.5 Lakhs 

Total profit = 13.5 + 7.2 = 20.7 Lakhs 


145 
(a) Income of 4 in 2007 = о =174х10* 


174x10* 
Amount invested in 2008 — "ue x100 21087500 
(e) Let, total investment be 5х. 
Now, 55% of x = 10.15 x 10? 


S yo 10.1510 





x100 = 1845454 


(c) Income of Company B in 2004 
=1.55x12x10° 218.6 Lakhs. 
Investment in 2005 = 18.6 Lakhs 


Profit earned in 2005 = = 518610" =10.23 Lakhs 





: 24x10? 
(a) Investment of Company А in 2008 = 160 
= 15 Lakhs | 
Profit in 2008 = 24 — 15 =9 Lakhs 


Profit in 2007 = x 15x10° =6.75 Lakhs 


Required answer = 9 — 6.75 = 2.25 Lakhs 


20 25x10 4-2 325310 
100 





(d) Required answer = 
2 








_ 25x10°[ 90 +70 
100 2 


= 25 х10° x80 = 20 Lakhs 


142. 


143. 


144. 


145. 


147. 


Data Interpretation 39.67 


(e) Required average 


_ 5200 +8400 + 7600 + 2600 + 3800 + 4400 + 6000 
7 





= = = 5428.5 = 5500 


(d) Number of candidates eligible for post I 
= 100(25 + 32 + 28 + 24 + 30 + 48 + 65) 

= 25200 

Number of candidates shortlisted for post I 

= 65 + 220 + 280 + 85 + 120 + 325 + 550 
= 1645 





1645 


Required answer =——— x100 = 6.52% 
25200 


(a) Number of candidates shortlisted from state Е for all 
the posts = 120 + 280 + 75 + 280 + 260 + 520 = 1535 
Number of candidates shortlisted form state G for all posts 
= 550 + 140 + 325 + 220 + 410 + 200 = 1845 


: 1535 307 
Required answer = —— = — 
1845 369 


(e) Total number of candidates eligible from all states 
for post I = 25200 


Total number of candidates eligible from all states for 
post VI = 39400 


25200 


Required answer = — — x100 = 63.9% 
39400 


(c) Total candidates shortlisted for post V = 1650 
Total candidates shortlisted for post VI = 2780 


1650 165 


Required ratio — =— 
2780 278 





English Hindi Both Total 





Boys 24 18 108 150 





Girls 55 78 117 250 








Total 79 96 225 400 




















148. 
150. 


151. 


152. 


153. 


(b) 18 + 108 = 126 
(а) 79 + 225 = 304 





(е) x100 =81.25% 
96 


(c) Ratio = 108 = 12 
117 13 


(c) Area of the circle = m? = 616 

=> 196 

=> r-l4cm 

Length of the rectangle = Diameter of the circle. 
Breadth of the rectangle = Radius of the circle 
Area of the rectangle = 28 x 14 = 392 cm? 
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154. (a) The total population of all cities = 85 million 
Total males in all cities = 43.4 million 
Total females = 85 — 43.4 = 41.6 million 


Average female population — c —8.32 million 


(1300-1100) 











155. (b) x100 218.1896 
1100 
72 
156. — x 550 = 396 
56 (d) 100 
9-8)х100 
157. (d) Required percentage = OM = 12.5% 
158. (a) Students enrolled in 2008 in all three districts = 8000 
+ 6000 + 7000 = 21000 
Students enrolled in district B over all the years together 
= 5000 + 4000 + 7000 + 6000 + 4000 + 7000 = 33000 
Difference = 33000 — 21000 = 12000 
: 1000(3+5+6+8+7+5 
159. (b) Required average = ( < ) 
1000х 34 
= ——— = 5666 
160. (c) Total number of students: 








Year Number of students (in thousand) 
2005 14 
2006 17 
2007 22 
2008 21 
2009 16 
2010 18 





| (5+7) 


161. (а) Required percentage = E ES 100 = 150% 











162. (b) Difference between the appeared candidates and 
qualified candidates in the zone 5: 
Year Difference 
2005 (4.2 — 2.4) x 100 = 180 
2006 (7.4 — 3.3) x 100 = 410 
2007 (8.3 — 5.6) x 100 = 270 
2010 (14.2 — 11.4) x 100 = 280 
: 7.4 
163. (e) Required percentage = 4 x100 213796 
164. (d) Required average 
_ 100(6.2+ 6.2+6.4+ 7.8+9.9+11.8) _ 805 
6 
: i $2. 4 
165. (a) Required ratio = — = — 
56 7 


166. 


167. 


168. 


169. 


170. 


171. 


172. 


173. 


174. 


175. 


176. 


177. 


(e) Number of candidates qualified in the years 2009 
and 2010 together: 

Zone 5: (11.4 + 5.2) х 100 = 16.6 x 100 = 1660 

Zone T:: (6.9 + 9.4) x 100 = 16.3 x 100 = 1630 


(a) Average number of passengers travelling in trains 
A, C and F 


(Emm 


% of 4800 


=17% of 4800 = 17 „4800 = 816 
100 


(b) Total amount paid by passengers of train B 


9 


-124х х4800 = 353568 
100 





(a) Required percentage = x100 = 63.33% = 63% 





9-21 


(e) Required difference = (17 — 12)% of 4800 = 5% of 
4800 


= Š 4800 = 240 
100 


(c) Required number of passengers 
= (21 + 19 + 22)% of 4800 = 62% of 4800 


= SF 400 = 2976 
100 


_ (13.9-11.6) 


(c) Required percentage increase = Thé x100 





«100 =19.82% = 20% 


(b) Required average fee 


_ 1000(5.8 + 6.4 +10.2 +14.6 +17.7 + 20.9) 
6 





_ 1000 x 75.6 — 12600 


(d) Total fees of diploma over all the years 
= 1000 (1.8 + 3.2 + 4.8 + 5.6 + 12.5 + 14.9) 
=42800 

Fees of BTech for 2009 = 35800 

Difference - 42800 — 35800 - 7000 








(e) Required percentage — 


= x100 = 71.75% = 72% 


(b) Total fee charged in the year 2006 
= 1000(14.5 + 6.4 + 11.6 + 5.8 + 3.2) 
= 1000 x 41.5 = 41500 
(d) Number of girls in 


School C: 





i 26 900 = 1560 – 900 = 660 


шэн = 1200 =1740—1200 = 540 


Required answer = 660 + 540 + 600 = 1800 
6000 x 9 





School Е 





178. (c) Number of girls in school B= —400 


= 540 – 400 = 140 


=1740 


6000х29 
Number of students in school Е = C 


Required ratio = 900:140:1740 = 45:7:87 


6000 х 6 


179. (e) Required difference = 1200 – 100 


= 1200 - 360 = 840 
6000х9 
100 





180. (b) Number of students in school В = 
= Number of girls in School E 
181. (e) Number of girls in school A 
6000 x12 
7 100 


500 = 720 — 500 = 220 





220 
Required percentage — = х100= 41 
182. (e) Required percentage 


34 
= х 
(15+19+24+21+34+27 





100 
= 34 1% = 24 
140 


183. (e) Required difference = (27 — 21) х 10? = 6000 
184. (d) Required average 





35421419432 - 26 - 20 А 
= Р х10 


= = x10? = 25500 


34 
185. (a) Required percentage тэрээ =170% 


186. (а) 


= 540 





Mumbai Delhi Kolkata 


Chennai Hyderabad Lucknow 





114 101 113 133 127 123 





187. (d) Number of boys in schools R and U together 


_ (2000x 72.5 +1000 x 82.5) —1450 +825 = 2275 





100 
2275 
Required percentage = —— x100 = 75.83% 
3000 
1250х 60 
188. (c) Number of boys in school T = TU n 750 


189. 


190. 


191. 


192. 


193. 


194. 


195. 


196. 


197. 


198. 


199. 


Data Interpretation 39.69 


(a) Required percentage 

- 2000) x100 = 89% 
2250 

(b) Required average 


1| 2500 x 60 л 3000 х 55 
2 100 100 





F (1500 +1650) 


= 53150 =1575 


(c) Required ratio 


= 2500x 20-:3000х <> 
100 100 


= 25 x 40:30 x 45 = 20:27 
(c) Average marks obtained by F 


80 442x 125 
100 100 





74 х 15 +68 x 
100 





3 
_ 129.5+54.4452.5) _ 236.4 _ 
3 


78.8 





(d) Average marks obtained by ай students in Science 


_ 91+87+81+ 70+49+42) 125 
6 100 





5 
Nar 


6 6 


= 87.5 





(b) Percentage 


- puc ugs ? x100 = 200 =17.6 =18 
51 17 





(a) Average production 


_ (4.9+3.7+4.7+4.3+3.1+3.9) 
6 





= ae = 4.1 tonnes 
(d) Total sugar produced in 2006 = 17.5 tonnes 
Total sugar produced in 2007 = 20 tonnes 
Required ratio = 17.5:20 = 7:8 
(d) Average production of R for all the years together 
= В = 6.1 юппез 
6 
(c) Required difference 
= (7.4 - 5.6) + (6.2 — 4.4) + (8.3 — 5.8) 
= 1.8 + 1.8 + 2.5 = 6.1 tonnes 


(e) Ratio of the expenditure made by the university on 
research work and that on purchase of books for library 


= (8% of 60 Lakhs):(6% of 60 Lakhs) 
= 8:6 = 4:3 
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200. 


201. 


202. 


204. 


205. 


208. 


209. 


210. 


211. 


212. 


213. 


(b) Required expenditure 
= (8 + 24 + 6)% of 60 Lakhs 


=38х oy Lakhs = 22.8 Lakhs 
100 
(b) Required difference = (15 — 10)% of 60 Lakhs 


= 2:900 Lakhs = 3 Lakhs 
100 





(b) Expenditure before decrease = 24% of 60 Lakhs 
= 314.4 Lakhs 


Decrease in expenditure = 7% of 14.4 Lakhs = $1.008 
Lakhs 


Present expenditure = %(14.4 — 1.008) Lakhs = 713,39,200 


(c) Percentage rise in number of students from college 
A in 2004 


_ 40-20 





x100 =100% 
Similarly, percentage rise in number of students from 
college B in 2004 


60—30 х100 =100% 





(d) Number of students in college А in the years 2004, 
2006 and 2007 = 160 x 10? 


Also, number of students in college B in the year 2003, 
2004 and 2008 = 175 x 10? 


Required ratio 2 160:175 2 32:35 


(c) Required% = S 100 = 21.79% 


(e) Number of products manufactured in 2009 = (52.5) 
x 10° 


Number of products manufactured in 2008 = 
x 10? 


Required difference = (52.5 — 47.5) х 103 = 5000 


(47.5) 


25 
(a) Required percentage = = * 100 = 71.43% 


40-30 





(b) Required percentage = | ) 100 = 33.33% 


(c) Required ratio = (45 — 42.5):(37.5 — 30) = 2.5:7.5 
= 1:3 
(d) Required average 


_ (85€ 37.5 + 42.5 + 45 + 47.5 + 52.5) 
6 





260 


=—— x 10° = 43330 
6 


214. 


215. 


217. 


219. 
220. 
221. 


222. 


223 


224. 
225. 


226. 


227. 


228. 


229. 





520 
Y " 
Men Women 
325 195 





117 
(a) Required percentage = 530 х100 = 22.5% 


(e) Required ratio = 13:78 = 1:6 


135 
(d) Required percentage — 520 x100 = 25.96 = 26% 


(e) Total executives recruited were 2953. 
(d) Required ratio = 1044:998 = 522:499 
(a) Required average number of executives 


- 2903 дод 


(b) Required percentage increase 


2.34 1100 =12.919 «12.9294 
418 





510 
Requi t - x100 = 18% 
(c) Required percentage 2854 0 


(c) Required ratio = 475:425 = 19:17 
(d) Total distance covered by all the trucks = 2375 Km 
Average distance covered by all the trucks 


22979 495 
5 


(b) Total distance covered by A = 475 Km 
= 10 hours 


475 
Time taken = A 
47.5 


(d) Total distance covered by E = 575 Km 
Total distance covered by B and C together 
= 350 + 550 = 900 Km 


Required percentage = 589 х100 = 64% = 62% 


550 
(d) Required speed = E = 68.75 Km/h 


(c) Analysing the table we find three villages L, O and 
Q for which the number of children can be the least. 


230. 


Data Interpretation 39.71 





231. (e) Total number of children and women in village Q — 























Village L О Q 
e aaa ПО aa RTL 60% of 1990 = 1194. 
No. of children 248 252 199 1680 
(d) Required ratio 232. (a) Required percentage = 10560 x100 «1695 . 


1240x 29. 4 2060x 9. |. [1240x +2060x 9. 233. (b) Required number 
100 100 100 100 





1 1 
(558 + 824):(434 + 824) Bs TIONES 535 + 290 = 825 


1382:1258 = 691:629 
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Data Sufficiency 








INTRODUCTION 


Data sufficiency problems as the name suggests test the 
ability of the students to judge whether the data given 
in the form of statements 18 sufficient to answer the 
question asked. There is no need to solve the problem. 
АП you need to determine is whether it would be possible 
to answer the question. As soon as you can tell that 
an answer would be obtainable, you can stop working. 

In each of these problems, a question 18 asked 
followed by two or three statements. You have to study 
the question and all the statements given and decide 
whether any information provided in the statement (s) 18/ 
are redundant and can be dispensed with while answering 
the questions. You have to decide whether the question 
can be answered with anyone or two of the statements 
or all the three statements are required to answer the 
question. The answer number bearing the combination 
of statements or, single statement which is necessary to 
answer the question 18 your answer. 


Illustration 1: 
garden? 

A. The area of the garden is 2400 m?. 

B. The diagonal of the garden is 50 m. 

C. The ratio between the length and the breadth 

of the garden is 3:2. 

(a) All A, B and C together are required 

(b) Any two of A, B and C are sufficient 

(c) Only A and B are required 


What 1s the perimeter of a rectangular 


(d) Only В and C are required 

(e) None of these 
Solution: (b) Let the length and breadth of rectangle 
be / and 5, respectively. 

А 71x = 2400. 


B > 2 + b’= 2500 
Ciste h: 
2 


Solving any two of the above equations, we get the 
values of / and b. 


Illustration 2: Two friends Anu and Manu earned profit 
in a business. Find out their shares. 


A. Anu had invested her capital for 9 months and 
Manu for 1 year 

B. The ratio of their capitals was 4:3 

C. The total profit was 327500 

(a) Only В and C together are sufficient 

(c) All together are necessary 

(d) Either В or А and C together are sufficient 

(e) All even together are not sufficient 


Solution: (c) From (A) and (B), we have 
Ratio of profits = 9 4:12 x 3 = 36:36 = 1:1. 
Now, with the help of (C), share of each of them 


= шан x1 = $13750 
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Exercise-I 





Directions (1-50): Each of the questions below consists 
of a question and two statements numbered I and II given 
below it. You have to decide whether the data provided 
in the statements are sufficient to answer the question. 
Read both the statements and... 


Give answer (a) If the data in statement I alone are 
sufficient to answer the question, while the data in 
statement I alone are not sufficient to answer the question. 


Give answer (b) If the data in statement II alone 
are sufficient to answer the question, while the data in 
statement I alone are not sufficient to answer the question. 


Give answer (c) If the data either in statement I 
alone or in statement II alone are sufficient to answer 
the question. 


Give answer (4) If the data even in both statements I 
and II together are not sufficient to answer the question. 


1. What will be the cost of the second necklace? 


I The cost of the first necklace is А more than the 


second and the cost of the third necklace is = 
more than the second. The total cost of all the 
three necklaces is #120000. 


II. The cost of the first necklace is Ё more than 


the second. The cost of the third necklace is the 


least and total cost of all the three necklaces is 
7120000. 
2. How many items did the distributor purchase? 


I. The distributor purchased all the items for 34500. 
II. If the distributor had given $5 more for each item 
he would have purchased 10 items less. 


3. How long will it take to fill a tank? 


I. One pipe can fill the tank completely in 3 hrs. 
II. Second pipe can empty that tank in 2 hrs. 


4. What will be the area of a plot in sq. metres? 


I. The length of that plot is 113 times the breadth 
of that plot. 
II. The diagonal of that plot is 30 metres. 


5. How much minimum marks will be required to pass 
an examination? 


12. 


I. Student А secured 32% marks in that examination 
and he failed by 1 mark. Student В secured 36% 
marks in the same examination and his marks 
were 1 more than the minimum pass marks. 


II. Student A secured 30% of full marks in the 
examination and he failed by 2 marks. If he had 
secured 5 more marks his percentage of marks 
would have been 4095. 


. What will be the cost of painting of the inner wall 


of a room if the rate of painting is 220 per.m?? 


I. Perimeter of the floor 18 44 feet. 
II. Height of the wall of the room 18 12 feet. 


. What is the ratio of the number of boys and girls in 


a school? 


I. Number of boys is 40 more than the girls. 


II. Number of girls is 80 percent of the number of 
boys. 


. What is the difference between two numbers? 


I. First number is 60 percent of the other number. 


II. 50 percent of the sum of first and second numbers 
is 24. 


. What was the speed of the running train? 


I. Length of the train was 120 m. 


II. The train crossed the other train whose length 
was 180 m in 4 sec. 


. What will be the compound interest after 3 years ? 


L Rate of interest is 5 percent. 


П. The difference between the total simple interest 
and the total compound interest after two years 
is 320. 


. How many boys are there in the class? 


1. The class has total 45 children and ratio of boys 
to girls 1s 4:5. 

IL. The ratio of girls to boys is 4:5 and boys are 
nine more than the girls. 


What is the average monthly income per family 
member? 


I Each male earns $1250 a month and each female 
earns €1050 a month. 
П. Ratio of males to females in the family is 2:1. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


What is the value of m — и + 37? 


L m is the largest possible six-digit number and n 
18 the smallest possible six-digit number. 
II. The difference between m and n is known. 


What selling price should be marked on the article? 


I. Discount of 5% is to be given and profit 
percentage should be double the discount. 
Purchase cost is in the range of $300 $400. 


II. 1096 discount is to be allowed and 1596 profit is 
to be obtained on the purchase cost of $200 of 
the article. 


What 18 the cost of polishing the rectangular floor? 


I. Room is 9 m long and 7 m wide. 
II. Cost of polishing the floor of 10 m by 5 m is 
3112.50. 


How many marks did Prakash obtain in Mathematics? 


I. Prakash secured оп an average 55 percent marks 

in Mathematics, Physics and Chemistry together. 

II. Prakash secured 10 percent more than the average 
in Mathematics. 


What 18 the rate of compound interest on a sum of 
money? 


I. The total compound interest at the end of two 
years 18 $820. 

II. The total simple interest at the same rate оп 
45000 at the end of three years is 3750. 


Which is the smaller of the two numbers? 


I. The difference between these two numbers is 
one-third of the largest number. 
II. The sum of these two numbers is 30. 


What 18 the height of a right-angled triangle? 


I. The area of the right-angled triangle 1s equal to 
the area of a rectangle whose breadth is 12 cm. 

II. The length of the rectangle is 18 cm. 

What 18 the speed of a running train which takes 9 

seconds to cross a signal post? 

I. The length of the train is 90 m. 

IL. The train takes 27 seconds to cross a platform 
of 180 m. 


What was the ratio between the ages of P and О 

four years ago? 

I. The ratio between the present ages of P and О 
is 3:4. 

IL. The ratio between the present ages of О and R 
Is 4:5. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
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What was the cost price of the suitcase purchased 

by Samir? 

I. Samir got 20 percent concession on the labeled 
price. 

II. Samir sold the suitcase for 22000 with 25 percent 
profit on the labeled price. 


What is the height of a triangle? 


I. The area of the triangle is 20 times its base. 
П. The perimeter of the triangle is equal to the 
perimeter of a square of 10 cm side. 


What percentage rate of simple interest per annum 
did Ashok pay to Sudhir? 


I. Ashok borrowed $8000 from Sudhir for four 
years . 

II. Ashok returned $8800 to Sudhir at the end of 
two years and settled the loan. 


What 18 the speed of a running train? 


I. The train crosses a signal post in 6 seconds. 
IL. The train crosses another train running in the 
opposite direction in 15 seconds. 


Train ‘A’ running at a certain speed crosses another 

train ‘B’ running at a certain speed in the opposite 

direction in 12 seconds. What 18 the length of train 

“В”? 

I. The length of both the trains together is 
450 m. 

II. Train ‘A’ is slower than train ‘B’. 


The area of a rectangle is equal to the area of a right- 
angled triangle. What is the length of the rectangle? 


I. The base of the triangle is 40 cm. 
II. The height of the triangle is 50 cm. 


What was the total compound interest on a sum after 
three years ? 


I. The interest after one year was $100 and the sum 
was $1000. 

IL. The difference between simple and compound 
interest on a sum of $1000 at the end of two 
years was $10. 


What is the two-digit number where the digit at the 

unit's place 18 smaller? 

I. The difference between the digits is 5. 

II. The sum of the two digits is 7. 

What 18 the speed of the boat in still water? 

I. It takes 2 hours to cover the distance between А 
and B downstream. 


II. It takes 4 hours to cover the distance between A 
and В upstream. 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


What is the rate of simple interest per annum? 


I. The sum triples in 20 years at simple interest. 

II. The difference between the sum and the simple 
interest earned after 10 years 18 $1000. 

What 18 the sum which earned interest? 


I. The total simple interest was 37000 after 7 years. 
II. The total of sum and simple interest was double 
of the sum after 5 years . 


A train crosses a signal post in X sec. What is the 
length of the train? 


I. The train crosses a platform of 100 m ш Y sec. 
II. The train is running at the speed of 80 Km/h. 


What is the area of a circle? 


I. The circumference of the circle is 308 m, 
II. The radius of the circle is 28 m. 


A, B and C are integers. Is B an even number? 
1. (A + B) is an odd number. 
II. (C + B) is an odd number, 
How many children are there in the class? 
I. Numbers of boys and girls are in the respective 
ratio of 3:4. 


II. Number of girls is more than the number of boys 
by 18. 

What was the population of State ‘A’ in 1999? 

I. Population of the State increases every year by 
2096 and its population in 1997 was 120000. 


II. Population of State A in 1997 was twice that of 
State B in the same year. 


What is the cost of laying carpet in a rectangular 
hall? 


І. Cost of the carpet is 7450 per m?, 
II. Perimeter of the hall is 50 metre. 


What is the rate of interest p.c.p.a.? 


I. Difference between compound interest and simple 
interest on an amount or 710,000 for two years 
is 2225. 

II. The amount doubles itself on simple interest in 


2 
6— years. 
3 y 


What is a two-digit number? 


I. The number obtained by interchanging the digits 
is smaller than the original number by 63. 
II. Sum of the digits is 11. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


By selling a product for $100 how much profit was 
earned? 


1. 20% profit would have been earned if it had been 
sold for 290, 


IL. The profit was one-third of the purchase price. 


A train crosses another train running in the opposite 
direction in x seconds. What is the speed of the train? 


I. Both the trains are running at the same speed. 
II. The first train is y cm long. 


The difference between the two digits of a number 
is 6. What 1s the number? 


I. The digit at the units place is bigger than the 
other digit. 
II. The sum of the two digits is 12. 


X, Y and Z are integers, is X an odd number? 


Т, An odd number is obtained when X is divided 
by 5. 
II. (X + Y) is an odd number. 


What 18 the capacity of a cylindrical tank? 


I. Radius of the base is half of its height, which 1s 
28 m. 
П. Area of the base is 616 m?. and height is 28 m. 


What will be the compounded amount? 


I. 3200 were borrowed for 192 months at 6% 
compounded monthly. 
П. 3200 were borrowed for 16 years at 696 


What would have been the selling price per Kg of 
rice? 


I. 50 Kg of rice was purchased for 33350 and $150 
was spent on transport. 
II. Profit earned was 5% 


What will be ratio of men to women and children 
in the town? 


I. Population of the town 1$ 93280 of which 56100 
are men. 

II. The ratio of men to children is 5:2 and women 
are double in number than the children. 


What will be the average weight of the remaining 
class? 


L Average weight of 30 children out of total 46 in 
the class is 22.5 Kg and that of the remaining 
children is 29.125 Kg. A child having weight 
more than 40 Kg is excluded. 

II. Average weight of a class of 46 children is 23.5 
Kg. A child weighing 46 Kg is dropped out. 


50. 


Directions (51-70): 


What will be the number? 

I. One-fifth of a number is equal to 2096 of that 
number. 

IL. Thirty-five percent of a number is 50 of that 
number. 


Each of the questions below consists 


of a question and three statements numbered I, II and 
III given below it. You have to study the questions and 
decide the data in which of the statements are sufficient 
to answer the questions. 


51. 


52. 


53. 


54. 


What 18 the speed of the train 5472 


I. Train А crosses 200-metre-long train В running 
in opposite direction in 20 seconds. 
II. Speed of the train В 1$ 60 Km/h. 
III. Length of train A 18 twice that of train В. 
(a) I and II only (b) II and III only 
(c) I and III only (d) All, I II and Ш 
(e) Question cannot be answered even within 
formation in all three statements. 


What is the area of the isosceles triangle? 


I. Perimeter of the triangle is 14 m. 
II. Base of the triangle is 14 m. 
III. Height of the triangle is 5 m. 
(a) I and II only 
(b) II and III only 
(c) I and II only or, II and III only 
(d) I and III only 
(e) АПТ, II and Ш 


Who earns most among M, N, P, Q and R? 


I. M earns less than P but not less than R. 

II. О earns more than M but not equal to М. 

III. N earns more than M and R. 

(a) Question cannot be answered even within 
formation in all three statements 

(b) I and II only 

(c) Only I and II or only I and III 

(d) Only I and III 

(e) All the three statements I, II, III together are 
necessary for answering the question 


What is the price of 1 dozen oranges? 


I. Price of 2 dozen oranges and 1 dozen banana 1s 
3110. 

II. Price of 3 dozen apples and 1 dozen banana 18 
3170. 

III. Price of 1 dozen oranges and 1 dozen apples 18 
395. 

(a) Only I and II or only I and III 

(b) Only I and III or only II and III 


55. 


56. 


57. 


58. 
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(c) Only I and II or only II and III 

(d) Only II and III 

(e) All the three statements I, II and III necessary 
for answering the question. 


The cost of carpeting a rectangular hall will be how 
much? 


I. Perimeter of a rectangle is 60 m. 

II. Angle between width and hypotenuse is 60°. 

III. The cost of carpeting the surface floor 15 $125 
рег m?. 

(a) Only I and II 

(b) Only II and III 

(c) Only I and III or only II and III 

(d) Question cannot be answered even within 
formation in all three. 

(e) All the three statements I, II and III together are 
necessary for answering the question. 


What 18 Sudha's present salary? 


I. The salary increases every year by 15% 
II. Her salary at the time of joining was $10000. 
III. She had joined exactly 5 years ago. 
(a) П and Ш only (b) I and II only 
(c) All I, П and Ш |. (d) I and III only 
(e) None of these 


What was the amount of profit earned? 


I. 1096 discount was offered on the labelled price. 

II. Had there been not discount, profit would have 
been 3096 

III. Selling price was more than the cost price by 
2096 

(а) I and either II ог Ш 

(b) Any two of the three 

(c) АПТ, II and Ш 

(d) Either I or II and III 

(e) Question cannot be answered even with the 
information in all three statements. 


How many students are there in all in the institute 
of Arts, Commerce and Science? 


I. 20% of the students study Science. 

II. The numbers of students studying Arts and 
Commerce are in the ratio of 3:5. 

III. The number of students studying Commerce is 
more than that studying Science by 375. 

(a) П and Ш only 

(b) III and either I or II only 

(c) Any two of the three 

(d) АПТ, II and III 

(e) Question cannot be answered even with the 
information in all three statements. 
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59. 


60. 


61. 


62. 


63. 


What is the cost of flooring a rectangular hall? 


I. Perimeter of the hall is 76 m 

II. Area of the hall is 336 пт. 
III. Cost of flooring per square metre is 4550. 
(a) I and III only (b)II and III only 
(c) Any two of the three (d)AII I, II and III 
(e) None of these 


In how many days can а work be completed by А 
and B together? 


I. A alone can complete the work in 8 days. 
II. If A alone works for 5 days and В alone works 
for 6 days, the work gets completed. 
Ш. В alone can complete the work in 16 days. 
(a) Any two of the three 
(b) II and either I or III 
(c) I and II only 
(d) II and III only 
(e) None of these 


What 18 the cost of flooring a rectangular hall? 


I. The length and the breadth of the hall are in the 
ratio of 3:2. 

II. The length of the hall is 48 m and the cost of 
flooring is 5850 per т. 

III. The perimeter of the hall is 160 m and the cost 
of flooring is 5850 per т^. 

(a) Only I and II (b) Only I and III 

(c) Only III (d) Only I and either II or III 

(e) Any two of the three. 


What is the rate of interest p.c.p.a.? 


I. The amount doubles itself in 5 years on simple 
interest. 

II. Difference between the compound interest and 
the simple interest earned on this amount in two 
years is 7400. 

III. Simple interest earned per annum is 32000. 

(a) Only I 

(b) Only II and III 

(c) Any two of the three 

(d) АПТ, II and Ш 

(e) Only I or only II and III 


What is a two-digit number? 


I. The difference between the two-digit number and 
the number formed by interchanging the digits 1s 
27: 

II. The difference between the two digits 18 3. 
III. The digit at unit's place is less than that at ten's 
place by 3. 


64. 


65. 


66. 


67. 


(a) Only I and II 

(b) Only I and either II or III 

(c) Only I and III 

(d) АПТ, II and III 

(e) Even with all the three statements the answer 
cannot be given. 


What 18 the present age of Subir? 


I. The present age of Subir is half that of his father. 

II. After 5 years the ratio of Subir's age to his 
father'swill be 6:11. 

III. Subir is 5 years younger than his brother. 

(a) Only I and II (b) Only I and III 

(c) Only II and III (d) АПТ, II and Ш 

(e) Even with all the three statements answer cannot 
be given. 


In how many days can 10 women finish a work? 


I. 10 men can complete the work in 6 days. 
П. 10 men and 10 women together can complete 


the work in 37 days, 


III. If 10 men work for 3 days and thereafter 10 
women replace them, the remaining work is 
completed in 4 days. 

(a) Only I and II. 

(b) Any two of the three 

(с) Only I and Ш 

(d) Only II and Ш 

(e) None of these 


In how many days can a work be completed by A, 
B and C together? 


I. A and В together can complete the work in 6 
days. 


II. B and C together can complete the work in E 
days. т 
Ш.А and C together can complete the work in 


1 
3 -4аув. 
3 y 


(а) Only I (b) Only II 

(c) Only III (d) Anyone of the three 

(e) Information in all the three statements 1$ necessary 
to answer the question. 


What 18 the cost of painting the two adjacent walls 
of a hall which has no windows or doors? 


I. The area of the hall is 24 m?. 
II. The breadth, length and the height of the hall 
are in the ratio of 4:6:5. 


Ш. Area of one wall is 30 m?. 

(а) Only I (b) Only II 

(c) Only III (d) Either I or III 
(e) Data inadequate. 


68. What is the total compound interest earned at the 
end of three years ? 
I. Simple interest earned on that amount at the same 
rate and for the same period 18 84500. 
II. The rate of interest 18 10 p.c.p.a. 
III. Compound interest for three years 1s more than 
the simple interest for that period by 2465. 
(a) OnlyI and II (b) Only II and III 
(c) Only I and III (d) Anyone of the three 
(e) Either II or III only. 


69. What is the per cent profit earned by a shopkeeper 
on selling the articles in his shop? 


I. Labelled price of the articles sold was 130% of 
the cost price. 

II. Cost price of each article was 4550. 
III. A discount of 1095 on labelled price was offered. 
(а) Only I (b) Only II 
(c) Only III (d) АП the three are required. 
(e) Question cannot be answered even with the 
information in all the three statements. 


70. What is the average salary of 15 employees? 


I. Average salary of 7 clerical cadre (out of the 15 
employees) employees is $8500. 
II. Average salary of 5 officer cadre (out of the 15 
employees) employees is €10000. 
III. Average salary of the 3 sub-staff employees (out 
of the 15 employees) is 32500. 
(а) None (b) Only I 
(c) Only II (d) Only III 
(e) Question cannot be answered even within 
formation in all three statements. 
Directions (71-85): In each of the following questions, 
a question 18 asked followed by three statements. You 
have to study the questions and all the three statements 
given and decide whether any information provided in 
the statement(s) is/are redundant and can be dispensed 
with while answering the questions. 


71. What will be the cost of fencing a circular plot? 


A. Area of the plot is 616 m?. 

B. Cost of fencing a rectangular plot whose perimeter 
18 120 m is 3780. 

C. Area of a square plot with side equal to the radius 
of the circular plot is 196 m?. 


72. 


73. 


74. 


75. 
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(a) A only (b) C only 
(c) A or C only (d) B only 
(e) Question cannot be answered even within 
formation in all three statements. 


What will be the sum of the ages of father and the 
son after five years? 


A. Father's present age is twice son's present age. 

B. After ten years the ratio of father's age to the 
son's age will become 12:7. 

C. Five years ago the difference between the father's 
age and son's age was equal to the son's present 
age. 

(a) A or B only (b) B or C only 

(c) А or C only (d) C only 

(e) A or B or C only 


The difference between the compound interest and the 
simple interest at the same rate on a certain amount 
at the end of two years 15 $12.50. What 18 the rate 
of interest? 


A. Simple interest for two years 1s $500. 

B. Compound interest for two years 15 $512.50. 

C. Amount on simple interest after two years 
becomes 45500. 

(a) A or B only (b) A or C only 

(c) C only (d) C and either А or B 

(e) Any two of (4), (B) and (C) 


12 men and 8 women can complete a piece of work 
in 10 days. How many days will it take for 15 men 
and 4 women to complete the same work? 


A. 15 men can complete the work in 12 days. 

B. 15 women can complete the work in 16 days. 

C. The amount of work done by a woman 18 three- 
fourth of the work done by a man in one day. 

(4) A or B or C only (b) B or C only 

(c) C only (d) Any two of the three 

(e) B only 


P, Q and R together invested an amount of 320000 
in the ratio of 5:3:2. What was the per cent profit 
earned by them at the end of one year? 


A. Q's share in the profit 18 32400. 

B. The amount of profit received by P 1s equal to the 
amount of profit received by О and R together. 

C. The amount of profit received by Q and R together 
18 $4000. 

(а) В and A or С only (b) A or С only 

(c) A and B both (d) B and C both 

(e) Information in all the three statements 15 required 

to answer the question. 
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TT. 


78. 


79. 


80. 


8 men and 14 women are working together in a field. 
After working for 3 days, 5 men and 8 women leave 
the work. How many more days will be required to 
complete the work? 


A. 19 men and 12 women together can complete 
the work in 18 days. 

B. 16 men can complete two-third of the work in 
16 days. 

C. In a day, the work done by three men is equal 
to the work done by four women. 

(a) Any two of the three together are sufficient 

(b) B and C only (c) C only 

(d) B or C only (d) A or Bor C 


Which is the area of the given right-angled triangle? 


A. Length of the diagonal is 5 cm. 

B. Perimeter of the triangle is four times its base. 
C. One of the angles of the triangle 18 of 60°. 

(a) C only (b) A and C only 

(c) B or C only (d) B and C both 

(e) Aor Bor C 


Three friends X, Y and Z started a partnership business 
investing money in the ratio of 5:4:2, respectively 
for a period of 3 years. What is the amount received 
by X as the share in the total profit? 


A. Total amount invested in the business 15 %22000/-. 

B. Profit was distributed after a period of 2 years. 

C. The average amount of profit earned per year is 
32750. 

(a) A only 

(c) C only 

(e) Aor Bor C 


(b) B only 
(d) A or C only 


How much time will the train ‘Л? take to cross 
another train ‘Y’ running in opposite direction? 


A. Train ‘X° crosses a signal pole in 6 seconds. 

B. Ratio of the speeds of trains ‘Х and ‘Y is 3:2. 

C. Length of the two trains together is 500 m. 

(a) A only (b) B only 

(c) C only (d) А and B only 

(e) The question cannot be answered even with the 
information in all the three statements. 


What will be the cost of painting the four walls of 
a room with length, width and height 5 m, 3 m and 
8 m respectively? The room has one door and one 
window. 


A. Cost of painting per m? is 725.00 
B. Area of window of 2.25 m? is half of the area 
of the door. 
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C. Area of the room is 15 m’. 

(a) A only (b) B and C together 
(c) A and B together (d) C only 

(e) All are required to answer the question. 


What is R’s share of profit in a joint venture? 


А. О started a business investing $80000/-. 

B. R joined him after 3 months. 

C. Р joined after 4 months with a capital of 7120000 
and got %6000 as his share of profit. 

(a) Only A and C are required 

(b) Only B and C are required 

(c) All A, B and C together are required 

(d) Even with all A, B and C the answer cannot be 
arrived at. 

(е) None of these 


What is the area of a right-angled triangle? 


A. The perimeter of the triangle is 30 cm. 

B. The ratio between the base and the height of the 
triangle is 5:12. 

C. The area of the triangle is equal to the area of 
rectangle of length 10 cm. 

(a) Only B and C together are required 

(b) Only A and B together are required 

(c) Only either A or B and C together are required 

(d) Only A and C together are required 

(е) None of these 


What is the sum of two numbers? 


A. The bigger of these two numbers is 6 more than 
the smaller number. 

B. 40% of the smaller number is equal to 30% of 
the bigger number. 

C. The ratio between half of the bigger number and 
one-third of the smaller number is 2:1. 

(a) Only B and C together are required 

(b) Only A and B together are required 

(c) Any two of A, B and C together are required 

(d) All A, B and C together are required 

(е) None of these 


How many marks did Arun get in English? 


A. Arun secured an average of 60 marks in four 
subjects including English. 

B. He secured a total of 170 in English and 
Mathematics together. 

C. He secured a total of 180 in Mathematics and 
Science together. 

(a) All A, B and C together are required 

(b) Only A and B together are required 


85. 


(c) Only B and C together are required 
(d) Only A and C together are required 
(e) None of these 


What was the profit earned on the cost price by 
Mahesh by selling an article? 


А. Не got 15% concession on labelled price in 
buying that article. 


Data Sufficiency 40.9 


B. He sold it for 83060/- 

C. He earned a profit of 296 on the labelled price. 

(a) Only А and В together are required 

(b) Only В and C together are required 

(c) Only either А or C and B together are required 

(d) Even with all 4, B and C the answer cannot be 
arrived at. 

(e) All A, B and C together are required. 
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ExERcisE-I 





. (a) From statement I, 


Ratio of the costs of first, second and third necklace is 6:5:7. 
Hence, the price of second necklace can be calculated. 


. (e) From Statement I, 


4500 


X 





Rate of an item — 


(1) 


Here, х = total number of items 
Combining statement II and (1), we have 
[sm 


X 





«sje 10) - 4500 


or, х2-10х-9000-0 х = 100 


Hence, both statements together are sufficient 


. (e) Combining statements (I) and (П), 


P +b? = 9000 


25 


галан b=15 шапа / = 25 т 


Area = 375 m’. 


. (c) From statement I, 


32% + 1 = 36% — 1 = Minimum pass marks 
Minimum pass marks = 17 

From statement II, 

Minimum pass marks = 30% + 2 and 

(40 — 30)% = 5 30% = 15 
Minimum pass marks = 15 +2 = 17 


Hence, either А or В alone is sufficient. 


6. (d) From the statement I, we will get the sum of length 


and breadth, but we need individual values of length 
and breadth. 
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7. 


8. 


10. 


11. 


12. 


13. 


14. 


0) 1-3-0-40 


4 
II >С = 80% of ВВ 
В: = 5:4 
(e) I > a = 60% of b, 
where a and b are the first and second numbers, respectively. 


II 37 (a + b)50% = 24 a+b = 48 


After combining these two statements we get the difference 
between two numbers as 12. 


. (e) Combining both the statements, we get the speed of 





1804120 18 
= x 


train 5 = 270 Km/h. 


(е) Т» А = 5% 
П — (CI – SI) for two years = 320 
Combining I and II and using 


. Diffx100x100  20x100x100 


Rate x Rate 25 
= $8000 


Sum 





3 
So, CI- soo (1s =| — 8000 = 21261. 
100 


4 
(c) I — Number of boys in the class = QUE -20 


and B-G-29 





B 5 
IL - 
G 4 
Solving, the above two, we get B = 45. 
(e) I — M = 1, 250 and F = 1050 


Il > МЕ = 2:1 
On combining both the statements, 


2Кх1250-Кх1050 2500-1050 


3K 3 
= 1183.33. 


Average = 


(a) 1 — т = 999999, n = 1000000 

m — n, 37 = 999999 — 1000000 + 37 

= 999999 — 2702.70 = 997296.30 

П > т — п = known, but neither the value of ‘m’ is 
known nor the value of ‘n’is known. So, we cannot find 
the value of m — n + 37 by this statement. 
(b) I The fixed value of CP is not given, so SP of 
the article cannot be determined. 


II — Let, x be SP of an article 


15. 


17. 


18. 


19. 


21. 


22. 


23. 


24. 


26. 


27. 


90 _ 200х115 
100 100 


(e) I — Area of the room = 9 x 7 = 63 m? 


y= 290*115 рее ре 





XX 


_ Cost of polishing the floor 





II Rate 
Area of floor 
= шанд = 2.25 рег m 
10х5 


Combining both the statements, cost of polishing the 
rectangular floor = 63 x 2.25 = $141.75. 


. (d) I. M + ph + ch = 165% 


IL Pr > М + 10% (average) 
(b) I. CI in two years = $820 


П. Rate = 250 оо =5% 
5000 


(e) I. х-у=тх, or, 2х-Зу=0 


П.х+у=30 

By combining I and II, we get y = 12. 

(d) I. Area of right-angled triangle = 12 x L 
IL. L = 18 cm. 

By combing I and II we can find the area of right- 
angled triangle, but the height cannot be determined in 
absence of the base of the triangle. 

(d) For solving this question, we want two equations in 
terms of P and Q. 

(e) Combing both the statements together, let the labelled 
price be $100. 

Now, SP of the suitcase = 125% of 100 = $125 


Labelled price = ян х100 = $1600 





CP of the suitcase =1600х 2 = $1200. 


(d) Here, we do not know the type of triangle. If the 
triangle is right-angled, then the height can be determined 
with the help of statement I alone. 


(e) Combining both the statements together, 


800 


— — x100=5% 
2х8000 


Rate of interest = 


(d) Here, neither the speed of the train nor the individual 
length of the train is given. Hence, (d) is the correct 
answer. 


(d) When we combine statements I and II together, we 
can find the area of the triangle, which is also the area 
of the rectangle. But without knowing the breadth of the 
rectangle, length of the rectangles cannot be determined. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


(c) I. Rate of interest = 00 2100 =10% 
1000 


33.1 
CI at the end of 3 years SIS ei 


110 100х100 
II. — Rate of interest = 5 X =10% 
1000 


CI at the end of 3 years = 1000x == = 2331. 





(e) Let, the two-digit number be 10x + у(у < x) 

Lx-y=5 

П.х+у=7 
When we combine both statements together value of 
‘x’ and ‘y’ can be determined. Hence, both statements 
together are sufficient to answer the question. 
(d) Let, the distance between А and B be D Km and the 
speed of the boat and current in still water be x Km/h 
and y Km/h, respectively. 

L2D-(x-yy 

IL2D-2(x-yf* 
Even if we combine both statements, we cannot find out 
the answer, because we have two equations and three 
variables. 


wi page Sio 
20 


П. Here, the sum is not given. Therefore, statement I 
alone is sufficient. 


(e) From I, we can calculate the SI after 5 years. When 
we combine with II, we can get the value of the sum. 


i.e., (P + 5000) = 2P or, P = $5000. 
(c) Let, the length of the train be ‘d’ m. 


d 
Speed of the tram = — 
X 


I. We know that when a train crosses a platform, it crosses 
not only its length but also the length of the platform. 








. d d+100 100X 
1.е., = ог, d= 
x Y Y-X 
II. Length of the train (d) = 80x - Х- 22 


Therefore, either I alone or II alone is sufficient to answer 
the question. 


308x7 _ 
2x22 


(c) I. Radius of circle — 49m 





Area of circle — =, 49x49 = 7546 m? 


35. 


36. 


37. 
38. 


39. 
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II. Area of circle — =, 28х28 = 2464 m? 


Hence, either I alone or II alone is sufficient for answering 
the question. 


(d) I. 4 + B is odd = If A is an even number then 
B will be an odd number and vice versa. 


II. C + B is odd — if B is an even number then C 
will be an odd number and vice versa. 


So, even by combining the two statements together, we 
are not able to say that B is an even integer. 


(e) 
From I: Ratio of boys and girls = 3k:4k 
From II: Number of girls - Number of boys = 18 
From I and П: 4& — 3k = 18 К = 18 
4k + 3k 2 18 x 7 = 126. 
(a) Only I alone is sufficient. 


(d) To find out the cost of laying carpet we need (1) cost 
of carpet per m? and, (ii) Area of the floor tobe carpeted. 
Both the information even together are not sufficient to 
fulfil our need. 


(c) We know, if we have been given difference of CI and 
SI during two years, then this difference (D) is equal to 
Pxr? 

100^ 
where, P = Principal, r = rate of interest 


From I: We get the value of P and D. Hence, I alone is 
sufficient. 


. PxrxT 

Again, we known SI = ———— 
100 

where, P = principal 

r — rate of interest 

T - time period 

From II: We get value of Р = x(say). 


Then, SI = x and T = 6 years 


Hence, using the above formula we can get rate of interest 
from II alone also. 


(e) Suppose units place of number is occupied by y and 
tens place by x. 


From I: (10x + y) - (10у + x) = 63 


(1) 
From П: x + y= 11 -4(2) 
From equations (i) and (ii), x 29, y = 2 

Hence, required number = 92 

Basically, to answer these type of questions we need the 
following information: 

A. Difference of units and tens digits of the two-digit 
number. 
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41. 


42. 


43. 


44. 


45. 


47. 


48. 


51. 


В. Sum of units and tens digits. 
C. Comparison of the value of units and tens digits. 


With the help of the information in statements I and II 
together we get the required information. 


(c) I. CP = 90x 10 _ 75 
120 


Profit = 100 — 75 = $25 
П. SP = CP + Profit 


_ 100х3 _ 





Or, x*2 =100 Or, x 75 


Profit = 75/3 = $25 
Therefore, either statement I or II alone is sufficient to 
answer the question. 


(d) The length of the other train is not given inany of 
the statements. 


(e) Let, the digits be x and y. We are given x – y = 6 
(Assume x > y) 


From statement I: x occupies units place 
From statement II: x + y = 12 


With the help of information in the question part and 
in statement IL, we can find the value of x and y easily 
because there are two equations to know about two 
unknowns. But to determine the number we need the 
help of statement I. 


(a) Statement I alone is sufficient to answer the question 
.We know that whenever any odd number is divided by 
any odd number, it gives an odd number. 


(c) We know the capacity of a cylindrical tank can be 
found out by using the following formula: 

Area of the base of cylinder x height of cylinder or, 10 
r? x h, where r = radius of cylinder 

h = height of cylinder 

Now, 

Statement I gives the value of r and h. Hence, statement I 
alone is sufficient. Again, statement II gives information 
about area of the base and height. Hence, statement II 
alone is also sufficient. 





(3350 +150) x 108 
(е) 5Р- ег Ко. 
50 per Kg 
(b) Ratio of men:women:children = 5:4:2 


р,-200 
20 
П. Vz = 60 Km/h 


III. D, = 2 $200 = 400 m. 


Putting the values of II and III in L, we get the value of 
Г, = 48 Km/h. 


(d) L V, +, = 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


(b) I.a +b + c= 14 where, b = с 

П. а = 14 cm 

Ш. л = 5 cm 
So, by combining I and II, we are getting the values of b 
and c as zero, which is not possible. So, only by combing 
II and III we get the value of the area, which is equal 
to 35 cm’. 
(a) Р-М,М» Ко, М = В 

П. О> М, О> Мо, Оч М 

Ш. М> M/R 


So, by combining anyone with the other or even by 
combining all, we cannot reach any conclusion about 
who earns most. 


(e) Let, the price of 1 dozen oranges, 1 dozen banana 
and 1 dozen apples be x, y and z, respectively. 


І. 2х +У= 110 
П. 32 + У= 170 
Ш. х+2= 95 
So, Бу combining all, we get the values of x = 45. 


(e) 

















A D 
30° 
B C 
I. 2 (L + b) = 60 
L+b=30 sd) 
II. In ДАВС 


tan 30° = 7 2 1:5-4/3:1 


Combining I and II, we get the value of L = 19 and b = 
Пт 


Area of rectangle = 19 x 11 = 209 m? 

III. Cost = €125 per m? 

total cost of carpeting = 125 x 209 = 326125. 
(c) By combining all the three statements together, 


5 
Sudha's present salary = 10000( 1--18 | . 


(e) None of the statements give the amount of labelled 
price or SP. So, even by combining all the statements 
together, question cannot be answered. 

(d) Statements I and II give the percentage number I of 
students studying in different disciplines. Combining this 
with (iii), the total number of students can be determined. 
(b) Combining (ii) and (iii), 

total cost = 336 x 550 = $184800. 

(a) With the help of I and II, part of work done by А 


5 m 3 
in 5 days — 8 Remaining = 3 


61. 


62. 


63. 


64. 


67. 
68. 


Therefore, В alone can do the work in 6x E -16 days 
3 





Similarly, by combining any two of the three, the required 
number of days can be determined. 


(e) With the help of any two statements, the value of 
length and breadth can be calculated. And, combing this 
with the cost per m? we get the total cost of flooring 
the rectangular hall. 


(e) From I alone, 


= 20% 


Rate of interest = 


(2-1)х100 
5 


From П and Ш, 


2x diff. in CI and SI 
SI 
[For 2 years only] 





Rate of interest — 


_ 2х400 
4000 


x100 = 20% 





Hence, either I alone or П and Ш together are sufficient. 


(е) Let, the two-digit number be 10x + у. 
І > 
П. = | -у(1-3 
Ш. = х-у= 3 


| 10x + у - 10у - х | = 27 or, x -y | 23 


Here, by taking any two, the values of x and y cannot be 
determined. So, choice (e) is the correct answer. 

(a) Let, the present age of Subir and his father be S and 
F, respectively. 





LS=FR 
fee E eds 
1-5 п 


Ш. В — 5 = 5[B = age of Subir's brother] 


Now, with the help of I and II together, the value of S 
and F can be determined. 


(e) Cost of painting is not given, hence data inadequate. 
(d) Let, the sum be 3x 
From the statements, I and II 


Xx10X3 1500.2». 2915000 
100 





10 Y 
CI 215000| 1+ — | —-15000 
100 
= 19965 — 15000 = 34965 
From the statements, I and III, 
CI - SI = 465 


69. 


71. 


72. 


73. 


Data Sufficiency 40.13 
CI = 465 + 4500 = $4965 

From the statements, II and Ш, 

СІ = 34965 

Hence, any of them can be dispensed with. 


(b) From the statements, I and II, 
Let, the cost price of the article be $100. 
Labelled price = 130 


SP 2130x209 = 2117 
100 


Hence, II can be dispensed with. 

(c) (B) is necessary because only this statement gives the 
rate of fencing. Anyone of (A) or (C) gives the value 
of radius, which enables us to find the circumference. 
Hence, either (A) or (C) can be dispensed with. 

(e) Any two of the three statements are sufficient to 
answer the question (As to find the two unknowns we 
need two equations). Hence, anyone of the statements 
can be dispensed with. 

(e) Anyone of the three statements is alone sufficient to 
answer the question. So, any two can be dispensed with. 
From (A) alone: 





на OD ул 29 5400-1462 
51 0 

From (B) alone: 
CI = 3512.5 

SI = 3512.5 — 712.5 = $500 
Again, Rate 
5 (CI-SDx2 |. 00 

SI 


230100 = 5% 
500 


From (С) alone: 
Suppose Principal = P and Rate of Interest = r% 


2 
Then, 18) 25500412.5255125 | (1) 


and, P+ E -5500 
100 


on Bld 5500 (2) 
100 


Dividing (1) Бу (2) we have 


РА 2 
1+ —— 
| о) _9512:5 


j 2r 5500 
100 


-4(3) 





40.14 Chapter 40 


75. 


77. 


78. 


80. 


This is а quadratic equation which has only one variable, 
r. It can be solved. Hence, value of r can be obtained. 
Note: is satisfied with the value г = 5. 

So, it confirms that equation is solvable. 


(a) Statement (B) is useless because it is the same as the 
given statement. [Profit is distributed in the same ratio 
as their investment. Since their investments are in ratio 
5:3:2, the profit of Р (= 5) is equal to the profit of О 
and R together (3 + 2 = 5)] 

Statement (A) alone is sufficient to answer. 

(Q's share = 32400 


poir- 24 





Total profit of 199982) 


= $8000 


8000 
% profit - оо =40% 


Similarly, statement (C) alone is sufficient to answer the 
question. 


Hence, (B) and (A) or (C) can be dispensed with. 


(b) Let, the length and breadth of the rectangle be / and 
b, respectively. 

ADP +b? = 25 

В И+ЬНЯ = 4Ь ог, 1 = 36 — 5 


C 5 Ratio between / and b is given. After combining any 
of the above two statements, we get the values of / and 
b. Hence, any of them can be dispensed with. 

(d) When investment ratio is given, the amount of profit 
can be found out with the help of C only. 


(d) The area off our walls can be easily determined with 
the help of the data given in the question. Now,the area 
of the windows and door with the help of (B) can be 
subtracted in the calculated area and then multiplied with 
the cost given in (A). 


81. 


82. 


83. 


85. 


(d) Investment ratio or amount is not given, hence even 
all statements together are not sufficient. 


(b) Let, the base, height and hypotenuse of a right-angled 
triangle be 5, p and Л, respectively. 
From A, b+ Р +h = 30 (1) 
From B, b:p = 5:12 (2) 
We know that 
h? = p? + b? = 25x? + 144x? = 169x? 

h = 13x (3) 
Combining equations (1), (ii) and (111), we get 
5x + 12x + 13x = 30 => х-1 


Area of triangle — fs 5x12 230 cm? 
2 


Hence, only А and B together are sufficient. 


(e) Let, the bigger and smaller numbers be x and y, 
respectively. 


From A, x — у =6 
From B, 40% of y = 30% of x or; 4y = 3x 8402) 


From С, у= 3х =4у (3) 


We see tha equations (ii) and (iii) are same. Hence, А 
and either В or C is required. 


(e) From A and B, 


LU M 0-0) 


Labelled price = 

Combining (i) and Statement C, 

Profit = 36000 х 5 = $72 0) 
100 


Combining (ii) and Statement B, 
CP = 3,060 — 72 = 32988 


2 
% profit = xu 100 = 2.40% 


Hence, all statements are required. 


